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“LUNA” 
BRAND 


cold water soluble in solid or seco crushed 


“SUPREMO” 
BRAND 
ordinary in solid or seco crushed 


The oldest American manufacturer of extracts in 
South America. Factories at Puerto Pinasco, Para- 
guay, and Staten Island, N. Y. 


Liquid and powdered extract and blends to specifi- 
cations in bags, barrels, tank cars or tank trucks from 
warehouse stocks at Arlington, Staten Island, N. Y. 


International Products Corporation 
Executive Office 
625 Madison Avenue, New York 22, N. Y. 
Telephone: Plaza 1-4770 
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SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 


P. O. BOX 960 - ERIE, PENNSYLVANIA 
PLANT - JOHNSONBURG, PENNSYLVANIA 





SOFTNESS and FULLNESS in Leather 
... Atlas’ WSM achieves it! 


It is a moellon which Atlas’ radically new process has “solubilized so that in warm 
water it is readily emulsifiable... And which imparts to leather, with the least prep- 
aration in fatliquoring, the moellon-type softness and fullness.” so important today! 


.. It eliminates the need to emulsify waterless or natural moelion. 


. .. Its fine-size particles enable it to take-up more uniformly than with 
a coarse emulsion. 


. - You can use it alone, or blend it with other lubricants. It is compatible 
with sulfated oils, soap emulsions, and nonionic emulsified oils. 
. . It will carry half its weight in raw oils. This enables you to 
obtain special effects. 
.. It is 90 per-cent active, so it is remarkably economical. 
... Clear, with a clean grain appearance: that’s how vegetable tanned 
leathers fatliquored with WSM will look. 


. « «lt simplifies enormously the fatliquoring of leather. In fact, it is 
like no other lubricant! 


For any degree of solubility, any specific application requirement — 
we will “tailor” WSM for you. 

. ..We ship it to you in 55-gallon drums, closed or openhead, as you 
wish. And .. . you don’t have to store it with any special precautions. 
Although it is easier to handle at room temperature. 

. .We'll send you a sample. Just write. Better still, pick up your 


telephone, ask for MArket 2-2002, Newark, N.J. Your sample will start 
traveling to you minutes after we receive your call or letter! 


sie, 


WSM...another example of 
Atlas’ oil chemistry research. 


—a —? 142 LOCKWOOD STREET, NEWARK 5, NEW JERSEY 
110 FRANKLIN STREET, CHICAGO 6, ILLINOIS 


WAREHOUSES: CHICAGO + MILWAUKEE + KALAMAZOO + APPLETON + SALEM, MASS. * NEWARK 





Rohm & Haas introduces a new, 
simplified and economical route to 
top quality jet black leather 

the new three-component PRIMAL® 
black finish. 


PRIMAL HA-4 and PRIMAL AK-240 
are the binders. These acrylic disper- 
sions are easy and safe to use. 
Pigment is new PRIMAL Black 817. 


The finish is easy to apply, flows out 
well, levels uniformly, has good fill- 
ing, but preserves the natural appear- 
ance of the leather. Resulting color 
is a deep, strong jet black. 


Low cost per foot of leather, plus sim- 


plicity of formulation and application, 
and very high quality of results are 
the chief processing advantages. This 
finish is ideal for leather used in 
shoes, coats, handbags, and similar 
products. Write to Leather Chemicals 
Department for technical descrip- 
tions of finish components and 
application methods. 


ROHM & 
HAAS = 


PHILADELPHIA S,PA. 





LOGWOOD 
31 Ve 
Val, | 


for LEATHER * WOOL - SILK 
COTTON * SYNTHETIC 
TEXTILES * FUR > HAIR 
PIGMENTS 


Also — FUSTIC Deliveries made when 
HYPERNIC * QUEBRACHO ordered, as ordered — 
* GAMBIER * FLAVINE in whatever quantity 
* QUERCITRON required. 
* TANNIC ACID 


Young Extracts Serving the Industry Since 1869 


2701-2755 Boston Street 
Baltimore 24, Md. 





FRENCH 


CHESTNUT 


EXTRACT 


SOLID: 62%—GROUND POWDER: 64, 68% —SPRAY-DRIED POWDER: 67,70,72% 


* PROGIL S.A. and TANNINS REY S.A., 
world-known producers, concentrate production 
of copper-free extract in up-to-date, specially 
equipped factories to assure you continuous uni- 


formity in quality in every shipment you get— 


month after month, year after year. Expert tech- 
nical aid available from both sides of the Atlantic. 


order from 


TANNINS & CHEMICALS, INC. 


509 MADISON AVE., NEW YORK 22 % MU 8-9240 
Midwest Branch: 327 § 1Salle St., Chicago 4, Ill. ge WA 2-8900 





Caught Short? 
EST. 4 1924 Call TRASK! 


| 
Our stainless steel tank truck or tank car will be, most times, 
at your plant the morning after your call for: 


CHESTNUT EXTRACT 


QUEBRACHO EXTRACT * WAXES 
SULFONATED OILS * STUFFING 
GREASES * LIGNOSULFONATES 
CHEMICAL SPECIALTIES 


ARTHUR C. TRASK CO. 


327 S. LaSalle St., Chicago 4, Ill. 
WAbash 2-8900 
509 Madison Ave., New York 22, MU 8-9240 


67 Farningham, Islington, Ont., Canada, BE 3-6582 


CABLE: Actrask TELETYPE: CG 1478 
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The J. S$. YOUNG CO. 10'/, acre plant in Baltimore, 
on deep water, has its own dock and 
railroad facilities—for expediting both the 
receipt of imports from all over the world and 
the shipment of Tanning and Dyewood Extracts 
to the leather industry everywhere. 

( 0 * 


SINCE 1869 


~ 


ONE OF AMERICA’S FOREMOST IMPORTERS, 
EXTRACTORS, MANUFACTURERS AND PROCESSORS OF 


There’s a world of satisfaction for you 
when the J. S. YOUNG CO. is your sup- 
plier. “Ninety years YOUNG”, our facili- 


ties and our services to the tanning indus- 


try have expanded continuously. Our 


plants have grown in capacity, flexibility 
and in efficiency. 
J.S. YOUNG CO. is in a position to sup- 


ply tanners with practically every known 


reputable dyewood and tanning extract— AN D DYEWO oO D S 


from every part of the world. TANK CAR, 
TANK TRUCK, OR BY THE BARREL. _. sumac OSAGE ORANGE 


WATTLE BARK EXCLUSIVE! + GAMBIER TANNIC ACID 


* DiVi-DiVvI HEMLOCK 
Special quality Wattle Extract, extracted + QUEBRACHO WATTLE 
directly from top-quality bark —in our 
own Baltimore plant. * MYRABOLAMS CHESTNUT 


+ LOGWOOD * HEMATINE 


THE * FusTic * HYPERNIC 
Manufacturers of the famous Chembark 
J.8. YOUNG feo e natural tanning extracts and other special 
products for The CHEMTAN CO. 
2701-2755 Boston Street 
EXPERIENCED TECHNICAL ADVICE 


Baltimore 24, Maryland AVAILABLE ON REQUEST 





IRVING 
TANNING 
COMPANY 


cuts 
costs 


with 
MUTUAL 
SODIUM 
BICHROMATE 


Irving Tanning Company, Boston, Mass., emphasizes 
production efficiency and good quality leather at their 
Hartland Tanning Company, Inc. tannery in Hartland, Maine. 


By making their own chrome-tan liquor with Mutual® 
Sodium Bichromate, Irving realizes substantial economies 
in material, handling and labor costs. You too, can take 
advantage of these savings. Solvay’s staff of technical specialists 
is also available and can assist you in setting up the mixing process, 
training operators and establishing quality control procedures. 


If you prefer the convenience of a prepared chrome-tan, Solvay 
can supply Mutual Koreon®, a scientifically balanced, one-bath 
tanning agent of uniform purity and chromic oxide content. 


Send for Solvay’s technical bulletin which outlines the 
procedures for making your own chrome-tan liquor. 
A booklet is also available on Mutual Koreon. For your 
free copies, mail the coupon. 


, SOLVAY PROCESS DIVISIO 
SOLVAY® PRODUCTS FOR TANNERS ' Allied Chemical Corporation 
Ammonium Bicarbonate * Ammonium Chloride * Snowflake® B 
Crystals * Mutual Koreon * Mutual Potassium Bichromate « G1 Brendusy, New York 6, N.Y. 


Mutual Sodium Bichromate * Mutual Sodium Chromate () Send free booklet “Preparing Basic Chromic Sulfate 
Tanning Liquors from Sodium Bichromate.” 
(0 Send free booklet “Koreon One-Bath Chrome Tan 


” for Leather.” 
ra SOLVAY PROCESS DIVISION | 


(0 Have a technical representative phone for an 
A 61 Broadway, New York 6, N.Y. 
hemical 


appointment. 
In CANADA: Allied Chemical Canada, Ltd. 
1450 City Councillors St., Montreal, P.Q., Canada 


I siesicsirgpiie aicacimeeicnieisiicinaticia 
MUTUAL chromium chemicals are available through distributors and 
. Company —___ 
SOLVAY branch offices located in major centers from coast to coast. 


Address 
City 





Consult beigy Research Development 


and Technical Laboratory 
rons een lorelen 
your Dyestuft Problems 
Srey 
products 
are carried 
Toeee 
important 
evarerenyy 
easleans 


Beigy Dyestutts 


Division of Geigy Chemical Ce 
Branches: Charlotte, Chattanooga 

Chicago, Los Angeles Min Ceras mnie 
Newton Upper Falls, Mass., Portland 


Canada-Toronto 


ia ere) ito! 





* SOUTH AMERICA * CENTRAL AMERICA 
Cable address: JABARKEY 


SBARKEY 


IMPORTING COMPANY, INC. 
DIRECT IMPORTERS OF VEGETABLE TANNING MATERIALS 


EUROPE + ASIA * AFRICA 


44 East 53rd Street, New York 22, New York 





ARKOTAN WHT 


A white mineral tanning agent in powder form 


RETAN chrome leathers for: 

— solid fiber structure, tight leather 
break 

— round, mellow, resilient leather feel 


— light colored, light-resistant base 
for pastels 


— easy application in normal leather 
production 


USED IN: 


White glove shoe sides; pasted 
white elk sides 


Colored glove shoe and elk sides 

White slipper and white sheepskin 
lining 

Colored slipper and sheep lining 
leather 

All-white tanned shoe suede splits 

All-white tanned welting leather 


WRITE FOR TECHNICAL SERVICE BULLETIN 


ARKANSAS CO., INC. 


Serving the Tanning Industry for over 55 years 
NEWARK, NEW JERSEY 





=—S A Wee OF 


THINKS AHEAD WITH LATHER 


Su f > 
poy 


Every Sandoz leather representative is ready and able 

to run tannery trials with new products, and to assist 

~— See SANDOZ with tannery questions whenever and wherever they 

may arise. As a matter of fact, several tanneries have 

SANDOZ technicians—with laboratory and pilot- sent personnel to our laboratories for training in color- 

scale facilities at their finger-tips—have achieved over ing or to oversee the working out of their own problems 

a long period of experimental years a proven record of So keep in mind: If you require “How-To” in addi- 

Know-How”. The result: Today they can offer the tion to “Know-How’—write, wire, or ‘phone SANDOZ, 

most advanced knowledge in the business when it comes INC., 61-63 Van Dam St., New York 13, New 
to “How-To” in solving leather coloring problems York, ALgonquin 5-1700. 


District Offices: Charlotee, Cincinnati, Fair Lawn, N. J., Hudson, Mass., Los Angeles, Philadelphia. 





For direct or auxiliary tanning or retanning of basic 


Vaan ie 


or chrome leather 


Jacques Wolf Tanasols...Synektans...Monotans 


Synthetic tannins from Jacques Wolf offer excellent 
light fastness, better weight, smooth grain, and full 


tight flanks. Write for free catalog. 


JACQUES WOLF s col 


A SUBSIDIARY OF NOPCO CHEMICAL COMPANY 
60 PARK PLACE, NEWARK, N. J. 
Clifton, N. J. - Carlstadt, N. J. - Los Angeles, Calif. 





terated—uniform in quality, light in ec oC 
NCS Brand Wattle Extract possesses the characterist 
sary to make leathers to meet the discriminating re 
of today’s consumers. 

Manufactured by the most modern processes known to 
progressive leather tanning science and backed by 40 years 
experience NCS Brand Wattle Extract is used by leading tan- 
ners throughout the world. 


Use more WATTLE EXTRACT in YOUR blend. 


Specify NCS for superlative quality. 


THE NATAL CHEMICAL SYNDICATE LTD. 


Maydon Wharf, Durban, Natal, South Africa 
Distributors in United States and Canada 


ELKAN-RIVER PLATE CORPORATION INTERNATIONAL PRODUCTS CORP. 


27 William St., New York 5, N. Y. 625 Madison Ave., New York 22, N. Y. 
Telephone WHitehal!l 3-6300 Telephone PLaza 1-4770 





MANUFACTURERS SUPPLYING THE LEATHER INDUSTRY 
Dera es oe OOO STE R SER EE ba neal Ofek: 1 3) NY 


TERRISS STAINLESS STEEL SCOURING PADS 


ri 
REMOVES DIRT AND 
STAINS QUICKLY 
SOFT FIRM TEXTURE 
DURABLE — LONG-LASTING 
WASHABLE 
RUSTPROOF 
EASY ON THE HANDS 


MAINTAINS SANITARY 
STANDARDS 


UTILITY 
INTRODUCTORY OFFER: 
1 each of our three sizes for $1.50 Postpaid — Send check with order 


Diameter Thickness Price 
24," 1%” 2.75 per doz. 
3," . 1” __ 3.95 per doz. 








Industrial * 44" 2" 7.50 per doz. 


Special Discount of 10% on all orders of 5 dozen or more 
pads. Assorted sizes may be ordered in even dozen lots. 


TERRISS STAINLESS STEEL PROPELLERS 


¢ TOP GRADE STAINLESS— TYPE 304 + POLISHED SMOOTH 
* HUB & DUO SET SCREW ° SEAMLESS 
¢ THREE BLADE DESIGN 


Diameter Normal Bore Maximum Bore Price 


_ ae 
Dinamo ieee 
eats 16.50 
ae 
17.90 
18.50 
ie 19.10 
1¥4" 30.80 
114” 43.65 
14” 54.40 














When ordering, please specify Right or Left Hand Pitch and also the |.D. Specification of bore wanted. 
Unless otherwise specified, we will supply Normal Bore and Right Hand Pitch on all orders. Terriss 
Propellers are bored to your specification without additional charge. They are the finest available and 
our Custom Boring Service permits easy replacement of those in use on existing plant equipment. 
Prices quoted are F.0.B. New York City. 


FABRICATORS OF 
STAINLESS STEEL, MONEL, NICKEL & CORROSION RESISTANT EQUIPMENT 
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VU BONO 
OF THE BATING PROCESS 








processing with 


BIOBATE 


highly stable, standardized bating compounds 


Biobates are prepared in concentrated 
form — provide effective, controllable 
enzyme action suited to all types 

of leather. 


proper application 
through 

WALLERSTEIN TECHNICAL SERVICE 

in your specific tanning operations 

For assurance of high grade performance. 
P 107 a 

ool vee a tee ee hd 
daa D f Barter Laboratories, Inc. 


Wallerstein Square, Mariners Harbor 
Staten Island 3. New York 


for dependable unhairing 


for inhibition of bacteria and molds 





CHOICE 
fer Higher Quality 
Leather Production 


Mika 
N ON 


* he. G 
PRODUC Ts 
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Better Grading Figures! 
Better Cutting Figures! 
Overall Economy! 


Extracts — Pancreatic Bates — Fillers 
Sole Leather Finishes - Tanners Sugar 


Tanners Lime — Chemicals 


° “A 
cae 


ey COUDERSPORT, PA. 





THE RESULTS OF 


. . . The results of Mardol tannery 
oils and fat liquors in modern leather 
making, are seen in the finished prod- 
uct. Oil blending by specialists, lab- 
oratory and quality control, backed 
up by chemistry “know-how,” and 
services of our own technical tanning - 
staff, all contribute to the making of 
better leather. 


MARDEN-WILD CORPORATION 
Te WS Set TURE CSS 


MILWAUKEE, WISCONSIN, 8934 NO. NAVAJO AVE. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 





LEATHER » SHOES 


THE MAGAZINE FOR EXECUTIVES 


SPECIAL LOW RATE FOR HOME SUBSCRIPTIONS 


Why not send in a subscription to LEATHER AND SHOES to 
be sent to your home, where you can read L&S at your leisure? 


This is the active man’s way to keep fully informed on all 
major news, new developments, activities in the leather and raw 
material markets, provocative editorials, and interpretation of 
the news (Industry Trends), the latest developments in Washing- 
ton concerning the industry . . . everything of importance that 
affects the industry, your firm and your job. 


Executives of present subscribers receive a special rate for 


home subscriptions of only $3.00 per year, or $5.00 for two 


years. Send in the coupon below. 


Leather and Shoes 
300 W. Adams St. 
Chicago 6, Ill. 


Please enter my home subscription to LEATHER AND SHOES for: 


1] year @ $3.00 ( ) or 2 years @ $5.00 ( ) 


(Canadian subscriptions are $1.00 extra per year and foreign subscriptions 
$2.00 extra per year) 

Name 

Firm 

Home Address 

City 


Position 





When leather looks like this, 
sodium sulfhydrate helped 


Standardize on Hooker sodium sulfhy- 
drate as a sharpening agent. You will 
get softer, tighter, smoother leather from 
every skin... the kind that buyers auto- 


matically select first. 


NEW BULLETIN: Write for Bulletin 
510, ““Hooker Chemicals for the Leather 
Industry.” This is a new 16-page illus- 
trated guide to methods of soaking and 
unhairing with Hooker chemicals. 


HOOKER CHEMICAL CORPORATION 


907 UNION STREET, NIAGARA FALLS, N. Y. 


Sales Offices 


Niagara Falls Philadelphia Tacoma 


Buffalo Chicago Detroit Los Angeles New York 
Worcester, Mass. 


Tit) ¢ a 


CHEMICALS 
PLASTICS 


In Canada: Hooker Chemicals Limited, North Vancouver, B. C. 
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IN INDUSTRIAL CONTROL... 


SAMPLE. 
INSUFFICIENT 
FOR ANALYSIS” 


This wouldnt happen af 
the Lae had sows tquspmunt 


te Aandle thus omali scale somyples 


In process control, industrial hy- 
giene, and prevention of product 
contamination, analytical chemists 
are frequently called upon to ana- 
lyze samples of a size formerly left 
to the micro specialist. 


Interruption of a project, poison- 
ing of a process stream, or a new 
health hazard can result from the 
presence of indeterminate foreign ma- 
terial in almost microscopic amounts. 
These problems can be overcome by 
extending the analytical range to 
trace amounts, using instruments 
specially designed for the job — 
simpler and more convenient than 
standard analytical equipment 


Advantages of small routine samples 


¢ Samples dissolve in minutes 


e Dilute samples evaporate to re- 
quired concentration level in 
greatly reduced time 


e Dangerous samples and reagents 
can be handled with greater safety 
because of smaller quantities 


small samples— 


BIG PROBLEMS??P 


extend your analytical range 


with this TITRATOR 


INSTANT 
ZERO 


VIBRATOR 
STIRRER 


TITRATOR 


PRECISION 
MICROMETER 


Titrates a 0.5 ml sample to 0.00001 ml, read directly on an 
instant zeroing dial, with only a few turns of a precision 
micrometer screw. Samples are contained in disposable 
plastic cups and stirred by built-in vibrator. 


3649-S30.......... (Spinco 153-500)..........248.00 


PIPETS 


Pre-calibrated, self-adjusting Pipets 
of non-wetting polyethylene deliver 
constant, accurate volumes of either 
sample or reagent. Pipets are fitted 
in cap on squeeze bottle. Available in 
sizes 0.005 to 0.250 ml, reproducible 
within 0.5) for smallest size. With 
short stem for samples, or long stem 
tor reagents 


3649-132 (Spinco! 58-873, etc.) 3.50 


For detailed descriptions of above and complementary units of the Beck- 
man/Spinco Analytical System, see pp. 292-293 of our new 196] catalog 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 
VINE ST. AT 3RD ¢ PHILADELPHIA 5, PA. 
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POLYMER-IMPREGNATED SOLE LEATHERS 


IMPROVEMENT OF SOME OF THE PROPERTIES OF 
SOLE LEATHERS BY IMPREGNATION 
WITH POLYMERS* 


Josern R. Kanacy 


Leather Section 
National Bureau of Standards 


Washington 25, D. C. 


ABSTRACT 


A review of the work on the improvement of the wear of sole leather 


by impregnation with polymers is presented. Emphasis is placed on 


the characteristics of leather that promote ease of treatment and 
produce the greatest improvements in properties. Methods of 
evaluation of the treated leathers are discussed critically, and a 
mechanism for abrasion resistance improvement of leather is sug- 
gested. 

seen Eee} es 


INTRODUCTION 


Data from the Tanners’ Council for the year 1958 showed that the per- 
centage of shoes manufactured with leather soles was only 32.9. Leather 
soling for shoes that require good wear resistance, such as workmen’s and boys’ 
shoes, had in 1955 decreased to 15.1°% and 4.2°(, respectively. Leather 
shoe soles were definitely not meeting the competition of synthetic rubber- 
like materials. 

Synthetics surpass leather for soles in only two respects, water resistance 
and abrasion resistance. A study by Hobbs (1) on the serviceability of boys’ 
shoes in which rubber, polymers, and leather soles were compared indicated 
that the principal fault with leather was low resistance to abrasion. The 
results of this study indicated a large number of structural failures in shoes 
with polymer and rubber soles, whereas there were few structural failures in 
shoes with leather soles. This suggests that if the wear of leather were im- 
proved it would be more advantageous to use leather for shoes than the 
presently more abrasion-resistant rubber-like materials. 

*Initial experimentation in this field began in 1946 under sponsorship and with fur » 

Office of the Quartermaster General. In 1952 funds were supplied by the Navy Departmer 
Supplies and Accounts, for further development and pilot-plant stud Support by the 


n 1 from 1952 to 1960, when the project was completed The pa ‘ 


tinue I p rv preset 
inual Meeting of ALCA at the Lake Placid Club, N. Y June 19-22, 1960 
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POLYMER-IMPREGNATED SOLE LEATHERS 


A study by Hobbs and Kronstadt (2) on the wearing qualities of 20 different 
tannages of commercial sole leather showed a variation of only 10-15% in 
actual service. Wear increased with increase in the degree of tannage and 
with increase in firmness and decreased with increasing percentages of water- 
soluble material which was subsequently lost in service. It was apparent, 
since tannages from such a large group of tanners showed no greater varia- 
tion in service, that little could be done to improve wear by the conventional 
methods of production and that a radically different procedure was necessary 
if wear were to be improved. 

Since the decrease in wear of leather is related to the loss of water-soluble 
materials, it appears that the wear might be improved by replacing these 
materials with water-insoluble materials or by introducing something that 
would decrease the rate of loss of water-solubles. Treatment with mineral 
oil as described by Hobbs and Bussey (3) improved wear an average of 
10-15%. It is doubtful that this treatment improved dry abrasion resistance. 
Its beneficial effect was probably based on the improvement of the water 
resistance of the leather and the decrease of the rate of loss of water-soluble 
materials. 

Improvement in wear by 10-15% was not considered sufficient to compete 
with synthetic rubber and polymer soling materials. It was thought that the 
replacement of the water-soluble materials in the pores of the leather with 
synthetic elastomeric materials would improve wear considerably. Work 
along these lines was therefore initiated. The purpose of this paper is to give 
a summary of this work. Emphasis is placed on the most suitable conditions 
for application of the treatments, evaluation of the treatments, and standard- 
ization of the final product. 


TYPES OF POLYMERS 


Niedercorn and Thayer (4) pointed out that the commercial resins avail- 
able at the time of the initiation of this work did not penetrate the leather to 
any appreciable extent. The first efforts were, therefore, directed toward 
the polymerization of monomers in situ. As shown by the work of Oehler 
and Kilduff (5), the polymerization of ethyl acrylate and butyl methacrylate 
in situ resulted in the improvement of the abrasion and water resistance of 
vegetable-tanned crust leather. The results were, however, variable and 


inconsistent. The investigation, therefore, proceeded to the application of 


specially prepared polymer solutions. Such polymer solutions prepared with 
the acrylates were readily adsorbed by leather. However, the molecular 
weights were apparently not sufficiently high to give an increase in abrasion 
resistance. They did, however, give an improvement in water resistance. 
In the preparation of these polymer solutions, variations were made in a 


number of factors that influence molecular weight, such as time of heating, 
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catalyst concentration, and monomer concentration. On treating crust 
leather with polymer solutions prepared in this way, it was found that the 
amount deposited decreased with decreasing catalyst content. Apparently 
the molecular weight increased as the catalyst concentration was decreased. 
The decrease in deposition was attributed to the viscosity increase arising 
from the increase in molecular weight. It was also shown that leather com- 
pressed at 3000 lb/in? absorbed about 30% less polymer than uncompressed 
leather. 

A few tests with solutions of polymethyl methacrylate of known molecular 
weight indicated that molecular weights as high as 43,000 were taken up 
only to a small extent (1.4—2.4%) by crust leather, whereas a polymer having 
a molecular weight of 16,000 gave a deposit of 13.6%. 


The first improvements in abrasion resistance with polymers applied by a 
practical solution method were produced with milled rubber (6). The 
preparation of these solutions required 50 to 90 passes through a rubber mill 
to reduce the molecular weight sufficiently to permit the rubber to penetrate 
the pores of the leather. Both Castilloa and Hevea were found satisfactory. 
The mastication of the rubber was accelerated by the introduction of mer- 
captobenzothiazole. The milled rubber was applied to the leather in solu- 
tion in benzene or toluene. 


By the immersion of vegetable-tanned crust leather for 48 hours in toluene 
solutions of Hevea rubber at 80° C. it was possible to deposit 14-15°; of rubber 
in the leather from a 30% solids solution and 20°% from a 40° solids solu- 
tion. By such treatments the abrasion resistance of vegetable-tanned crust 
leather was improved 50-100°%, and the wear resistance was improved by 
50%. 

In the meantime the industrial development of synthetic rubbers had made 
available a group of elastomers prepared from polyisobutylene. Commercial 
examples are Vistanex* and Butyl* rubber. The rubber differs from Vistanex 
in that it contains small concentrations of isoprene. Some of these were 
found suitable for the impregnation of leather. It was now no longer neces- 
sary to decrease the molecular weight of a polymer such as rubber by me- 
chanical work; synthetic polymers that had been polymerized from mono- 
mers to a suitable molecular weight for satisfactorily impregnating leather 
could be selected. This group of elastomers has shown particularly suitable 
characteristics for the treatment and improvement of the water resistance 
and abrasion resistance of sole leather. They are listed along with some of 
their properties in Table I. The table gives information on the estimated 
molecular weight of the polymer, the characteristics at 25° C., and the 
amounts absorbed by crust leather from 50% solids solution. 


*Vistanex and Butyl are trade names of the Standard Oil Company of New Jersey for materials com 
posed of polyisobutylene and isobutylene-isoprene copolymer, respectively. 
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TABLE I 
ELASTOMERS USED FOR LEATHER IMPREGNATION 
(Butylene-ty pe) 


Impregnant Absorbed 
by Leather from 50 ‘ 
Solids Solution 
2 Parts Elastomer 
Characteristics 3 Parts Resin 
at 25°C. (Polypale) 


Ci 


Ci 


Oronite No. 8 300-400 free-flowing liquid 24.4 
i No. 32 1200 oily liquid 27.0 

No. 128 1500 flows slowly 28.8 
Vistanex LM-MS 8 0O0O—10,000 flows extremely slow 28.1 
Butyl 035 35,000 solid 19.3 
Butyl 268 60,000 solid 17.6 
Vistanex 80 64,000-80,000 solid 15.1 
Vistanex 140 117,000-135,000 solid 12.5 


s were supplied by the manufacturer of the materials. 


\ most important advance (7) in the preparation of suitable polymer solu- 
tions for the impregnation of leather was the discovery of the feasibility of 
blending certain hard low-molecular-weight resins with the elastomers. It 
was found that as much as half of the elastomer solids content could be 
replaced by a hard resin without significantly changing the abrasion re- 
sistance of the impregnated leather. The elastomer-resin solutions had lower 
viscosities, uptake in the leather was higher, and the time of treating could be 
decreased. In addition, the hard resin produced a formulation that brought 
about greater dimensional stability of the treated leathers (8). 


Various types of solvents were used, principally paraffinic and aromatic 
hydrocarbons and chlorinated hydrocarbons. The solvents influenced the 
viscosity of the solutions but had no effect on the amount of polymer taken 
up by the leather. Varsol* was selected as the most suitable for most of 
the formulations because of lower cost, satisfactory flash point, and lower 
toxicity than chlorinated solvents. 


LEATHER SUITABLE FOR IMPREGNATION 


In most of the work on the impregnation of leather, vegetable-tanned crust 
leather was used. This leather was usually obtained by special order from 


a tanner. It contained a small amount of a sulfonated oil as a fatliquoring 


agent, but no filler, and was not rolled. This leather absorbed from 50° to 


*Varsol is the trade name of the Standard Oil Company for a mixture of aliphatic, naphthenic, and 
iromatic hydrocarbons boiling at 150°-200°C 
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FIGURE 1.—The relation between percentage solids in solution and percentage solids 
deposited in the leather. 


60°; of water in 30 minutes and about the same volume of a solution of an 
impregnant. Since the volume of solution absorbed is fairly constant, it is 
easy to control the amount of solid taken up by regulating the solids content 
of the solution. This statement, of course, does not hold if the molecular 
weight or particle size of the elastomer is so great that it is screened out on 
the surface. The relation between solids in solution and deposition in leather 
is shown in Fig. 1. These results show that for a low-molecular-weight im- 
pregnant the amount deposited in the leather is directly proportional to the 
solids content of the solution. The points above the line drawn from the 
origin are for high-molecular-weight polymers, the deposition of which is 
not exactly related to the solids content. The points under the line are for 
a blend of Vinsol* and castor oil which appears to have a high affinity for 
leather. 


*Vinsol is the trade name of the Hercules Powder Company for a resin obtained from pine wood 
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Compression of crust leather in a Carver press has a drastic effect on the 
amount of polymer absorbed. The results in Table II were obtained by 
treating non-compressed leather and leather compressed at 3000 |b /in? with 
a 50% solids solution of Oronite 128*-Polypalet mixture (2:3). A reduction 


TABLE II 


EFFECT OF COMPRESSION OF VEGETABLE-TANNED 
CRUST LEATHER ON POLYMER DEPOSITION 


Non-compressed Leather Leather Compressed at 3000 Ib/in2 


Deposition Voids Deposition 
‘ ‘ ( 
‘ fi 


sans 
ona wu 


a 


14.. 
13 


— 
wn 


— 
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TABLE III 


CHANGES IN WATER ABSORPTION DUE TO COMPRESSION 


Non-compressed Leather Leather Compressed at 3000 Ib/in2 
Water Absorption, % Water Absorption, % 


hr 24 hr. hr. 24 hr. 


14.2 Soak - 35 
17.4 v ; 34. 
34. 
31. 
32. 
34.8 
35. 
oF 5 


34. 


Av. 15.5 36 .< 34.5 


*Oronite is a trade name of the Oronite Chemical Company for a grade of polymerized butene. 


tPolypale is a trade name for a polymerized resin manufactured by the Hercules Powder Company, 
Wilmington, Del 
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FIGURE 2.—Influence of percentage voids on a deposition of a 50° solution of Oronite 
128/Polypale (2:3) as affected by compression. 


in solids uptake of 36.2% is obtained with a reduction in voids of 13.2. 
Figure 2 shows that the reduction in deposition due to compression is not 
directly related to the percentage voids, although all specimens of compressed 
leather had a lower void content. The effect of the compression is probably 
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FIGURE 3.—Influence of percentage filler in the leather on the deposition of a 50% solu- 
tion of Oronite 128/Polypale (2:3). 


to reduce the size of the larger surface pores which allow the polymer solids 
to enter into the leather. 

The effect of compression on reducing water absorption is similar to that 
of polymer absorption during the first half hour, as shown in Table III. 
However, after 24 hours the absorption of water by compressed leather is 
almost equal to that of non-compressed leather. The attraction of the 


leather for a polar compound like water is sufficiently great to permit swelling 


to open up the pores again after compression. This indicates that heavily 
rolled leathers may be made suitable for impregnation by soaking in water 
and permitting the absorbed water to evaporate. 

Leathers containing high concentrations of fillers can seldom be treated 
with enough of an organic impregnant to improve the wearing qualities. 
It is almost impossible to improve sole leathers that have previously been 
filled and double-rolled. Crust leather was treated to contain different per- 
centages of filler from solutions containing varying concentrations of a 3:1 
ratio of magnesium sulfate and glucose. These treated leathers were then 
immersed in a 50% solids solution of Oronite 128 and Polypale. The results 
of these tests are shown in Fig. 3. A slow rate of reduction in the amount of 
impregnant absorbed occurs up to 10-12° of filler. Beyond this the reduc- 
tion occurs at a more rapid rate. To deposit 18-20°% of an organic filler in 
unrolled leathers other fillers should be limited to a maximum of about 10°. 
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DISTRIBUTION OF THE IMPREGNANT THROUGHOUT 
THE THICKNESS OF THE LEATHER 


Studies on the pore volume of leather (9) indicated that the volume of pores 
in the grain layer of the leather was approximately four times as great as 
that of the corium and nearly twice as great as that of the flesh layer. Since 
the pore volume varies throughout the cross sections of the leather, it is 
obvious that the amount of impregnant taken up in the various strata would 
also be different. 

Information on the variations of the porosity of the different strata of the 
hide as shown by the absorption of liquids, is given in Table IV where the 


TABLE IV 


ABSORPTION OF WATER AND VARSOL BY SPLITS FROM A PIECE OF 
VEGETABLE-TANNED CRUST LEATHER 


(Results for splits given in sequential order from grain to flesh) 


Water Absorbed Varsol Absorbed 
Thickness at Saturation Thickness at Saturation 
cm3/g mils cm3/g 


1.41 30 96 
1.40 93 
0.82 48 72 
0.71 34 59 
0.81 58 57 
1.36 67 


1 
2 
3 
4 
5 


=~ 


absorption of water and kerosene is compared in six different splits of the 
hide cross section. The pieces are numbered in sequential order going from 
grain to flesh and they represent adjacent hide positions. The results in 
Table IV are given on a volume basis to give a true comparison of the space 
filled by water and by Varsol. The volume of water absorbed is greater than 
that of Varsol. The variation of the magnitude of the amount of each solvent 
absorbed in the different strata is, however, similar. The amount absorbed 
in the corium is 50-60% of that absorbed in the grain. The greater amount 
of water absorbed by the leather is an indication of the greater swelling of 
the polar leather produced by the polar water compared to that produced by 
the nonpolar kerosene and points out an additional factor that has an influ- 
ence on the absorption of impregnants. 

Three pieces of the same type of vegetable-tanned crust leather on which 
the water- and Varsol-absorption tests were made were split into three 
layers which represented grain, corium, and flesh. These pieces, after split- 
ting, were treated with an Oronite 128-Polypale (2:3) solution in Varsol 
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containing 65% solids. The pieces were weighed after the evaporation of the 
solvent and reconditioned to determine the amounts of impregnant absorbed. 
The results are given in Table V. 


TABLE V 


ABSORPTION OF ORONITE-POLYPALE FROM A SOLUTION OF 65 PERCENT 
SOLIDS BY PIECES OF SPLIT VEGETABLE-TANNED CRUST LEATHER 


(Leather split before treating) 


Thickness Impregnant Absorbed 
Strata mils % by Weight 


grain 63 61.9 
corium 138 33.3 
flesh 71 42. 


grain 50 66 


corium 154 a3 
flesh 42 


grain 48 
corium 1. 
flesh 


Three pieces of unsplit vegetable-tanned crust leather of the same type 
as that used in the last two experiments were treated with the same solution 
of Oronite-Polypale impregnant as the splits in the last experiment. These 
pieces, after evaporation of the solvent and conditioning, were each split 
into three layers representing grain, corium, and flesh. The percentages of 
impregnant in each of the pieces representing a different stratum were deter- 
mined, and the results are given in Table VI. The percentages of impreg- 


TABLE VI 


ORONITE-POLYPALE IMPREGNANT DEPOSITED IN SPLITS OF 
PIECES OF TREATED VEGETABLE-TANNED CRUST LEATHER 


(Leather split after treating) 


Thickness Impregnant Absorbed 
Strata mils % by Weight 

grain : 1 
corium 7 

flesh 5! 52.6 

grain 

corium 

flesh 


grain 
corium 
flesh 
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nant or solvent absorbed in all the experiments are based on the gain in 
weight of the original untreated leather. 

A comparison of Tables V and VI indicates that it makes little difference 
in the amounts of impregnant deposited in the different strata whether the 
pieces are first split and the splits treated or whether the piece is treated as 
a whole. The amounts in the different strata are similar in magnitude. The 
grain takes up the most, the flesh next, and the corium absorbs the least. 


In table VII the absorption of Oronite 128 and Vistanex 140 is compared 


TABLE VII 


ABSORPTION OF ORONITE 128 AND VISTANEX 140 BY CRUST LEATHER* 


Oronite 128 Vistanex 140 


Thickness Impregnant Thickness Impregnant 
mils ; mils ‘ 


grain ’ grain 
corium 5! 8 corium 
flesh Z flesh 
grain 2 ; grain 
corium 5: 3 corium 
flesh 3 flesh 
unsplit unsplit 


3 
) 
2 
/ 
5 


unsplit 283 unsplit 11 


*The impregnating Varsol solution contained 3 parts of Polypale to 2 p of the butylene elastomers 


for the three different strata of the cross section of a piece of leather. It may 
be noted that the difference in the amounts of the two elastomers taken up is 
greatest for the corium. Vistanex 140, which has the higher molecular weight, 
is taken up in an amount equal to only about 50% of that of Oronite 128 
in the corium layer. Since the corium composes the greatest amount of the 


penetrate it thoroughly. 


EVALUATION OF TREATMENTS 


The inherent variability of leather makes the evaluation of a treatment 
difficult. A laboratory evaluation at the present stage of knowledge of tests 
and their interpretation is at best qualitative. The all important test is 
direct service or wear tests. Even these done on too small a scale or hap- 
hazardly may give inconclusive or even erroneous results. Service tests are 
expensive, and thorough laboratory screening is essential in all cases. 
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In treatments for leather much can be told by visual and tactual tests. 
The flexibility imparted to the leather is extremely important. Materials 
that harden or embrittle the fibers are not satisfactory and lead to reduced 
service life. Whether or not the material goes into the leather pores is, of 
course, readily determined by weighing. The amount absorbed by the 
leather is a primary factor in determining the value of a treatment. 

After the impregnant was found to extend suitable properties to the leather 
and was readily deposited in sufficient amounts, measurements of water 
absorption and abrasion resistance were made. Water absorption was 
determined by Method 8111 and abrasion resistance by Method 4311 of 
Federal Specification KK-L-31 1a. 


Water absorption.—The water absorption test is important not only 
because it gives a measure of the water resistance, amount of water absorbed, 
or residual porosity of the leather, but because it may be used to evaluate 
the stability of the treatment. If the leather spews* while being soaked in 
water, or if a large amount of water-soluble material is removed, it indicates 
that the treatment is unsatisfactory either because the leather was not suit- 
able for impregnation or because of a deficient impregnating material. Spew- 
ing may be due to the incorporation of light oils in the treatment, to incom- 
plete removal of solvents, or to the presence of high percentages of inorganic 
hllers. 


WATER ABSORPTION-% 


| 
20 30 
SOLIDS DEPOSITED INLEATHER-% 


1 
0 
-~ 

U 


The relation between solids (Oronite 128/Polypale 2:3) deposited in a leather 
and water absorption. 


*Spew is a term which means migration of materials from the interior to the surface of the leather, 
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In general, as shown in Fig. 4, water absorption decreases with increase 
in the percentage of solids deposited in the leather. This relation, as may 
be observed, is quite variable, and there are undoubtedly other less familiar 
factors involved, such as the hide location of the leather and the affinity of 
the impregnant for water. 
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FIGURE 5.—The comparative rates of water absorption by unimpregnated and com- 
mercial impregnated leather. 
O—Regular Sole Leather 

@—Impregnated Sole Leather (Butyl Rubber—Polypale) 


In Fig. 5 the rate of water absorption of a good grade of commercial im- 
pregnated leather is compared with that of an unimpregnated commercial 
sole leather. The water takeup of the impregnated leather is very slow and 
in 24 hours reaches approximately one half that of the unimpregnated leather. 
The unimpregnated leather reaches a maximum in about one hour, behaving 
like a sponge. During actual service shoe soles are usually in contact with 
water for only short periods of time. It appears, therefore, that for most 
uses the impregnated soles probably would not absorb sufficient water to 
give wet feet, whereas the unimpregnated leather, which absorbs water so 
rapidly, would very likely lead to wet feet. 


Abrasion resistance.—In the work on impregnation it has been fairly well 
established that a material that shows an improvement in wear on the NBS 
abrasion resistance tester described in Method 4311 of Federal Specification 
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KK-L-3lla may be relied upon to show an improvement in actual service 
(10). In Fig. 6 the wear on the NBS machine of a good-quality commercial 
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T ae . nee 





O CONTROL LEATHER 
@ IMPREGNATED LEATHER | 


60 % ABRASION LINE 
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FIGURE 6.—The comparison of the abrasion of commercial impregnated leather with 
ordinary sole leather as control. 


7 Regular Sole Leather 
@—Impregnated Sole Leather (Butyl Rubber-Polypale 


impregnated sole leather is compared with that of an unimpregnated sole 
leather. Improvement in wear is determined by extrapolation to the 60°, 
abrasion line or by a ratio of worn thicknesses. In this figure extrapolation 
to the 60°; abrasion line shows an improvement of nearly 100°; in abrasion 
resistance, whereas a ratio of the mils of thickness lost at the end of the test 
gives a calculated percentage in improvement of only about 3314°%. For 
convenience in measurement in most of the tests described in this paper, the 
improvement in wear was based on the mils thickness lost at the end of the 
test and was expressed as loss in mils per 1000 revolutions. 

Typical abrasion results obtained with a variety of leathers are shown in 
Table VIII. Usually, better results are obtained with tannery-impregnated 
leathers than with those impregnated at NBS. This may be attributed to 
the finishing processes used. Best results were obtained with tannery- 
treated crust or unfilled leathers; impregnated cut soles were found to give 
the poorest results. Chrome-retan leather treated at NBS gave excellent 
results. Finished leathers soaked in water or in a solution of sulfonated oil 
to remove a part of the load also showed good improvement. 
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TABLE VIII 
ABRASION OF SOLE LEATHER ON NBS ABRASION MACHINE 


( Method 4311, Federal Spe i fre ation K K L-311a) 


Impregnatedt 
mils per mils per 
1000 Rev 1000 Rev 


D1 Crust leather 
D2 Crust leather 
B1- Partially filled leather 
B 2 Partially filled leather 


VB 


in. sole leather Oronite Polypale 
in. sole leather soaked in 10‘ 

il sole leather soaked in water f 
hrome-retan. sole leather Oro1 


hrome retan. sole leather Vinsol-Pi: 


Result 
eather 


t r 10007 
00 rey 


1 
r« 
it 


}Tr 


MECHANISM OF ABRASION IMPROVEMENT 


\ possible explanation for the improvement in abrasion resistance of elas- 
tomer-resin-impregnated leather is based on the increase in tack or film 
strength of the elastomer-resin blend (2:3). Figures 7 and 8 show electron 


micrographs of the fibers of untreated and impregnated leathers. It may be 


noted that the fibers from the impregnated leathers are surrounded by films 


of the impregnant. Several papers have been published by Wetzel (11, 12) 
on the tack or film strength of rubber-resin blends. According to Wetzel 
the best improvement in tack with Polypale occurs at a concentration of 
67%. The percentage used for leather impregnation is 60°. The increased 
tack extended by the resin would be expected to form a more tenacious film 
on the fibers and therefore improve abrasion resistance as well as dimensional 
stability. 
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FIGURE 7.—Electron micrograph of leather fibers from unimpregnated leather. The 
typical bands or striations of the collagen fibers are shown. 


STANDARDS FOR IMPREGNATED LEATHERS 


The present Federal Specification (13) for impregnated leather could be 
improved by basing the requirements on performance rather than on ma- 
terial. In addition to the polyisobutylene-resin-type blends which have 
been found highly satisfactory and on which the specification is based, a 
group of styrene resin elastomers and other materials are satisfactory. Fur- 
ther, it is very difficult to devise specific tests for materials, and materials 


with inferior properties are readily substituted. 


The consumer is not concerned about the types of materials used in pro- 
duction but in the performance of the finished product. For this reason a 
specification for soles should be based on performance. The results obtained 
on water absorption and abrasion resistance of impregnated leathers indicate 
the possibility of the adoption of these two tests as the basis for a performance 


specification. 





POLYMER-IMPREGNATED SOLE LEATHERS 


Electron micrograph of leather fibers from leather impregnated with milled 
rubber. Collagen fibers are covered with a film-like material. No bands or 
striations are visible. 


SUMMARY 


A treatment based on the impregnation of leather with organic elastomers 
and resins has been developed that will improve wear of sole leather by at 
least 50°%. To obtain the optimum improvement the leather should be 
impregnated in the crust state at the tannery without the addition of in- 
organic fillers and then rolled as in current practice. 


Results have been presented which indicate that tests of water absorp- 


tion and abrasion resistance may be used as the basis for performance stand- 
ards for impregnated leathers. 
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DISCUSSION 


GeorGeE Coin (Virginia Oak Tannery): We are indebted indeed to Dr. 
Kanagy for the summary of his excellent work. The sole leather tanners 
quickly recognized the importance of improving the wear and water re- 
sistance of sole leather, and by using the information obtained from this work, 
the manufacturing of impregnated sole leathers began several years ago for 
both military and civilian purposes. 

We realize that there is no standard method yet available to make per- 
formance tests. However, | be ieve that we can read excellent results in the 
scale of customer reactions, as the demand for impregnated leather is in- 
creasing. 

The spotlight today is particularly on the manufacture of children’s shoes, 
which formerly employed only synthetic soling materials to a very large 
degree. Now more and more shoes are made with impregnated sole leather 
in this field. 

The impregnated sole leather is a new type of sole leather, and it looks new 
and feels new. It is quite possible that another major accomplishment of this 
study will be that it will open up the road for other new types of sole leathers 
which are in the laboratory stages today. 

There is one question I would like to ask Dr. Kanagy in connection with 
the paper presented here this morning. In one of the diagrams it is shown 
that the deposition of the impregnant is the least in the corium, when analyzed 
layer-wise, and it is actually this portion of the sole leather which requires the 
most wear. 

Now, my question is this: Is this lack of deposition in the center of the 
sole a result of migration during the drying procedure, or is it a lack of equilib- 
rium during the impregnating procedure? 
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(F Dr. Kanacy: I think that the pores in the corium are fewer in number, as 


shown by the density of the leather. If you study the density layer-wise, 
you will find that the corium has the highest density and therefore must have 
the lowest number of pores, also. We have determined by a mercury porosi- 
meter that the pores in the corium are also smaller in size. My personal 
opinion is that if you put the material in there and dry it, it migrates very 
little. I think the reason you don’t get it into the corium is because of too 
high molecular weight. There is no place to put it; there are just no holes 
to put it in. The results show that the low-molecular-weight elastomers are 
the best ones to use if you want to get a good high concentration into the 
corium. 


Dr. SELIGSBERGER: I would like to know whether, in penetration of the 
corium, time might be an important factor. 


Dr. Kanacy: From our experience, time is not a particularly important 
factor if you use low-viscosity materials. Now, you can raise the temperature, 
and then, of course, it will take much less time. Oecehler did a lot of work on 
that. He indicated that for low-viscosity materials time was not particu- 
larly important, inasmuch as you can get as much taken up in 2 hours as in 
24 hours. Of course, if the viscosity is high and the molecular weight is high, 
then you have to use much more time. But I don’t believe in any case that 
it is necessary to wait for more than 24 hours for any treatment that you 
make. 


Lester M. Wuirmore (Leas and MeVitty, Inc.): Have you tested the 
relative benefit of the lower-viscosity materials? You can get more in, but 
is it as effective as the higher-viscosity material with reference to abrasion 
and wear? 


Dr. Kanacy: We have tried to test that. We have never been able to 
tell the difference. One reason, of course, is that you cannot get as much of 
a high-molecular-weight material in the leather as you can of a low-molecular- 
weight material. Now, we have tested Oronite-128 against Vistanex-140, 
and we found no appreciable difference in the abrasion resistance. Whether 
that is due to the amount you get in or to the molecular weight, | don’t know. 
My own personal opinion is that a higher molecular weight, if you could get 
it in, would give you better abrasion resistance. 


Mr. Wuitmore: Isn’t that to be inferred from the fact that you get the 
same resistance with a smaller amount of high molecular weight as you do 
with a large amount of low molecular weight? 


Dr. Kanacy: Yes. 
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Mr. Wuirmore: In connection with your physical tests as against analysis 
your effect on abrasion resistance is one thing, but that is only one thing. 
My feeling is that the treatment has done more for wear than abrasion 
resistance, because the leather is protected from extraneous conditions that 
have nothing to do with wear. You have protected the leather, in other 
words, in addition to proving its abrasion resistance. 


Dr. Kanacy: That is absolutely true. Improving the water resistance 
of sole leather improves the wear tremendously. We only get an improve- 
ment of 25°) in abrasion resistance in the laboratory. But in actual wear 
people will be getting 50°, to 100% improvement. A lot of that is due to the 
fact that you made a water-resistant leather. 


Mr. Wurirmore: I think the Bureau is to be congratulated on this work. 
It has done a magnificent job. 


Mitton Battey (United States Navy Research and Development Fa- 
cility): We have developed a new system whereby we can get a higher- 
molecular-weight butyl into the leather. This is a hot-dip system. We use 
a polymer of 80,000 molecular weight and obtain a higher proportion of 
impregnation than was obtained by the Bureau of Standards. 

Apropos of the question on the efficacy of higher-molecular-weight butyl 
in leather, it does appear that the higher-molecular materials do increase the 
wear and water resistance of sole leather most substantially. The hot-dip 
process that | mentioned is being used by two or three people commercially. 


Mr. Coutin: I would like to ask you, Mr. Bailey, this question: What 
material are you using with this high molecular weight—what molecular 
range? what polymer? 

Mr. Bartey: We are using the Vistanex LMH, and we are using the butyl 
polymers up to 80,000 molecular weight. There is no difficulty in pushing 
them into the leather at a temperature range between 140° and 160° F. 

Dr. Kanacy: Do you get into the corium or only into the grain and flesh? 


Mr. Battey: We don’t know where it is going, but we know it is going in. 


Dr. Kanacy: Our results have also shown that there is not much differ- 


ence in the amount that goes in, if it is of high molecular weight. The amount 
that goes in, goes into the grain. If you put a lot of high-molecular-weight 
material in, it will go into the grain and flesh; but the difficulty we have 
found is to get it into the corium. 
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Wa ter A. Wacuuo tz (Arthur C. Trask Co.): I would like to ask Dr. 
Kanagy whether work has been done on the relationship of abrasion re- 
sistance using a higher-type rosin. Poly-pale resin from the point of view 
of the protective coating field is good, but treatment with phenol formalde- 
hyde may have more abrasion resistance. Has work been done along those 
lines? 

Dr. Kanacy: We have not done any work along those exact lines, but 
our experience has been that on a very stiff resin you get poor abrasion 
resistance. 


Mr. Wacuuottz: You need a certain amount of plasticizing action? 
Dr. Kanacy: Yes, a certain amount of plasticizing and a good firm film. 


Mr. Wacuuouitz: Has any work been done with the phenolic-modifed 
rosin? 


Dr. Kanacy: Mr. Oehler in his original work did some work with phenolic- 
modified rosin. 1 would like to say that a lot more work should be done on 
blending resins with the Vistanex elastomers. We have more or less adopted 


the polymerized rosins and done most of our work with them. But other 


resins are also suitable, and I think more work should be done with them. 


Mr. WacuHo.itz: Have you done any work with coumarone-indene resins 
which is the next step up? 


Dr. Kanacy: No. 


C. ALLAN Lauper (Beardmore & Company): Have you made a comparison 
on the abrasion loss between impregnated sole leather and compound ma- 
terials made into soles? 


Dr. Kanacy: No, we have not. 


DON’T YOU? 


“To train, you must train so the face gets hit. You tan leather by pounding it, don’t 
you?” 


—‘Sugar Ray” Robinson’s trainer, quoted in the Los Angeles Times. 





DYNAMIC ELECTRICAL BEHAVIOR OF UNTANNED HIDE 343 


DYNAMIC ELECTRICAL BEHAVIOR OF UNTANNED 
HIDE CONTAINING SORBED WATER* 


Lee P. WirNAUER 


Eastern Regional Research Laboratoryt 


Philadelphia 18, Pennsylvania 


ABSTRACT 


The dynamic electrical properties of untanned hide were investi- 
gated. The effect of varying the moisture content of the hide from 
10% to 20%, on the observed dielectric constant and loss factor was 
studied over the temperature range, —20° to 100°C., and the fre- 
quency range, 50 to 100,000 cycles per second. The observed di- 
electric constant of the hide-water systems varied directly with 
temperature and inversely with frequency. This is the same type 
of response exhibited by many polymeric systems. The results 
indicate that water exhibits a typical plasticizing action on polar 
groups in hide substance. The data were analyzed using the theory 
of absolute reaction rates. Energies of activation for relaxation 
were calculated. 


INTRODUCTION 


In the development of new and improved products from hide, the me- 
chanical properties ultimately attained are of the utmost importance. In- 
formation concerning the fundamental physical behavior of the structural 
units comprising raw and modified hide substance is very meager, yet it is 
these structural units that determine in part ultimate service performance. 

In the ordinary physical test methods, a load is applied to a specimen, 
and the deformation produced is measured. Unfortunately, the amount of 
deformation observed is dependent upon the period of time that the load is 
applied. In other words, the mechanical properties obtained from measure- 
ment in tension, torsion, impact, etc., depend upon the rate at which the 
load is applied. Therefore, in order to evaluate completely a single me- 
chanical property, it would be necessary to measure its behavior not only 


j 


*Presented at the 6th Congress of the International Union of Leather Chemists Societies, Munich, Ger- 
many, September 6-13, 1959. 

tEastern Utilization Research and Development Division, Agricultural Research Service, United 
States Department of Agriculture 





344 DYNAMIC ELECTRICAL BEHAVIOR OF UNTANNED HIDE 


as a function of temperature but as a function of time as well. Certainly 
such a task would be a monumental one by conventional testing techniques. 
In addition, the amount of fundamental information obtainable concerning 
the molecular units involved in the process, and the thermodynamic and 
kinetic aspects of the system, are relatively limited. The data are of limited 
value in ascertaining the change in structure that would be desirable in 
modifying the properties of the system. It should be pointed out, however, 
that such information would be of great practical value for the engineer 
interested in using the material without further modification under condi- 
tions similar to those in which the specimen had been tested. It is obvious 
that if it were possible to make physical measurements on a material in such 
a way that both the fundamental physical properties and the practical 
behavior were obtained, we would have realized the ideal situation. 

Recently a new type of test method has been used to accomplish this goal 
(1). In this test method the material under investigation is subjected to an 
alternating force, and the response of the material to this force is measured 
over as wide a frequency and temperature range as possible. By varying 
the frequency of the applied force, the time of the applied load is being varied. 
This method is nondestructive; that is, a single test specimen is used for the 
whole test and can be used to recheck any desired measurement. 

The applied alternating force may either be a mechanical or an electrical 
one. The dynamic electrical test method was employed in the present study 
on untanned hide. The basic principles involved in the dynamic electrical 
method are contained in Debye’s theory of dispersion in polar liquids (2). 
The molecules of a polar liquid are considered to be arranged in a relatively 
random fashion in the absence of an external electric field. Under the influ- 
ence of a static (fixed) electric field, each molecule tends to line up (orient) 
with the field. The amount of alignment is a measure of the dielectric con- 
stant of the material. Upon removal of the field, a certain time is required 
by the molecules to return to random order. The time required for this 
randomization depends upon the mobility of the molecules. This time is a 
fundamental characteristic of the material and is called the relaxation time. 
If the fixed electric field is replaced with an alternating electric field, the 
polar molecules will follow the reversal of the field provided the frequency 
is low enough. Maximum motion or dielectric constant is observed. There 
will be no change in dielectric constant (Fig. 1) with frequency as long as 
there is sufficient time between reversals of the field for molecular orientation 
and relaxation to take place. However, as the frequency of the field is in- 
creased, a point is soon reached at which the orientation of the molecules 
lags behind the electric field. This lag becomes greatest when the frequency 
of the field is of the same order of magnitude as the relaxation (randomiza- 
tion) time. In addition to a decrease in dielectric constant in this range, a 
large consumption of energy (power) is affected by the system, which in- 
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Frequency dependence of the dielectric constant and loss factor for a polar 
substance 


creases with increasing frequency. This absorption of energy is generally 
expressed in terms of a “‘loss factor.”’ It reaches a maximum value when the 
frequency of the applied field is equal to the molecular relaxation time. At 
higher frequencies the molecules have insufficient time to relax during the 
reversal of the field and the “loss factor” decreases until a much higher 
frequency is reached, at which time both the “dielectric constant” and 
“loss factor” are at a minimum and do not change further with increase in 
frequency. 


It might be asked why the molecules are unable to follow the electric 


held at the higher frequencies. It was stated previously that the ability of 
the molecule to orient in the field depended upon the mobility of the mole- 


cules or the viscosity of the medium. Therefore, at the higher frequencies, 
the viscosity is too great for orientation of a molecule within the short time 
of each cycle. It is well known that viscosity varies with the temperature. 
Thus it is possible, simply by increasing the temperature, to increase the 
number of molecules that have sufficient energy to overcome intermolecular 
interactions and would therefore be able to follow the electric field. Thus, 
one feature of dynamic measurements is that time (frequency) and tem- 
perature can be interchanged (1). 

Numerous investigations into the dynamic electrical properties of polar 
polymeric materials have shown that they exhibit a behavior similar to that 
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of the polar liquids. Fuoss (3) investigated polyvinyl chloride polymers 
containing various amounts of diphenyl as a plasticizer. Wirstlin (4) studied 
the efficiency of plasticizers in polymer molecules. Miller (5) has discussed 
the theory of relaxation in rubbery materials relative to dielectric behavior. 
Flow processes in polymeric systems have been considered relative to di- 
electric properties by Scheele and Timm (6). Ina recent article, de Brouckere 
and Offergeld (7) reported the influence of different molecular parameters on 
the dielectric characteristics of a number of macromolecules. Many other 
investigations have been made along similar lines on a wide variety of natural 
and synthetic macromolecular systems. All studies yielded information of a 
fundamental nature about the ultimate molecular behavior of the particular 
substance studied. It should be pointed out that only small portions of the 
macromolecular chain undergo orientation in an electric field, in particular 
only those portions containing polar groups. 

In view of the wide application of the dynamic electrical test method to 
other macromolecular systems, a search of the literature was undertaken to 
determine the extent of its application to hide and leather substances. This 
search revealed that only a few studies (8, 9, 10) had been made. Therefore, 
an investigation was initiated to ascertain the suitability of hide substance 
for such studies and to determine if basic information could be derived from 
the data obtained. Untanned hide was selected for the initial study because 
It is the simplest hide system. The results would not be complicated by any 
modifying affects that tanning agents, fatliquors, etc., might introduce. 

This communication describes the dielectric behavior of untanned hide as 
a function of time (frequency of applied force) and temperature. In par- 
ticular, the influence of sorbed water vapor on the dynamic electrical proper- 
ties was investigated. 


EXPERIMENTAL 


Specimens.—The hide used in the experiments was pickled cowhide 
grain splits and pickled calfskins obtained from tanneries. They were 
subsequently depickled with sodium acetate to pH 4.9, washed in running 
tap water, and dehydrated in acetone. Disc-shaped specimens, cut from 
hide, were 1.75 inches in diameter and up to .150 inches thick. The speci- 
mens were dried under vacuum at 50° C. to constant weight. The dried 
specimens were equilibrated in a vacuum desiccator in a water vapor atmos- 
phere for various periods of time depending upon the water content desired. 
Upon removal from the desiccator and subsequent weighing, the specimen 
was sealed in a double layer of polyethylene film, thickness 0.001 inch, to 


prevent loss of water during the electrical measurement. The hide sample 


plus its polyethylene covering was weighed before and after each investiga- 
tion. 
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Before electrical measurements were undertaken, the specimen was con- 
ditioned at the maximum temperature to be employed for the specific hide- 
water composition being studied. The maximum temperature at which 
measurements were made was at least 10° below the apparent melting 
(shrinkage) temperature of the system (11). 


Apparatus.—The electrical properties were determined with a General 
Radio Company* capacitance-measuring assembly containing the following 
components: Type 716-C capacitance bridge, Type 1302-A oscillator, Type 
1474 amplifier and null detector equipped with Type 1603-A filter, and Type 
1690 dielectric sample holder. The temperature of the specimen was as- 
sumed to be that registered by a thermocouple inserted in the sample holder. 
The temperature in the range —20° to 100° C. was maintained to +0.5° C. 
by circulating air from a constant-temperature bath through the sample 
holder which had been insulated. Constant readings were not obtainable 
until equilibrium had been established throughout the sample. Measure- 
ments generally were made at 5° or 10° intervals through the range and at 
50, 100, 1000, 3000, 10,000, 30,000, and 100,000 cycles per second. Other 
temperature and frequency intervals were selected in those regions where 
rapid changes in the electrical behavior of the system were observed. 


RESULTS 


Untanned hide-water system.—Figure 2 shows the variation in the 
observed dielectric constant, ¢/, with frequency for a specimen of untanned 
acetone-dehydrated hide containing 20° water. The observed dielectric 
constant at each of the temperatures investigated ( —20° to 60° C.) decreases 
with increasing frequency. The corresponding variation in the observed 
loss factor, e’;, for this system is shown in Fig. 3. The loss factor curves 
obtained at 20°, 40°, and 60° C. show the presence of a maximum. The 
frequency range employed was not broad enough to show these maxima 
at 0° and —20° C. Only a fraction of the data collected are presented in the 
hgures. 

Untanned hide specimens taken from different sections of the same hide 
as well as other hides qualitatively yield similar-shaped dielectric and loss 
factor curves. Both calfskins and cowhides were investigated. Although 
the region in which dispersion occurred was about the same for all specimens, 


the magnitudes of the observed dielectric constant and loss factor were quite 


variable. However, this does not affect the results reported herein, as only 
the relative changes in the observed data were employed in the treatment 
of the data. 


*Mention of commercial products does not constitute an endorsement of such to the possible detriment 
of other products not mentioned 
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FIGURE 2.—Frequency dependence of the observed dielectric constant for untanned hide 
containing 20° water. 
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FIGURE 3.—Frequency dependence of the observed loss factor for untanned hide con 
taining 20% water. 





DYNAMIC ELECTRICAL BEHAVIOR OF UNTANNED HIDE 


€ 


m 
° 


DIELECTRIC CONSTANT, 
a 
o 





LOG FREQUENCY, C.P.S. 


FIGURE 4.—Frequency dependence of the observed dielectric constant for untanned 


hide containing 16% water. 
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FIGURE 5.—Frequency dependence of the observed dielectric constant for untanned hide 
containing 10% water. 
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FIGURE 6.—Frequency dependence of the observed loss factor for untanned hide con- 
taining 16% water. 
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FIGURE 7.—Frequency dependence of the observed loss factor for 


untanned hide con- 
taining 10% water. 
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Variation in electrical behavior with water content.—Figures 4 and 

show the variation in the observed dielectric constant, e’/, and Figs. 6 and 
7 show the variation in observed loss factor, €{, with frequency in the 
temperature range —20° to 60° C. for the specimens of untanned hide con- 
taining 16% and 10°% of water. In both cases the observed dielectric con- 
stant decreases with increase in frequency. A much smaller portion of the 
curve was attainable in these cases because of the frequency and temperature 
limitations. This is quite apparent from an examination of the observed 
loss factor data. Loss factor maxima were not attainable for untanned hide 
substance under the conditions employed below about 20°% moisture content. 


DISCUSSION 


Effect of temperature and moisture content on dipole rotation. 
The general shapes of the frequency dispersion curves (Figs. 2, 4, 5) and the 
loss factor curves (Figs. 3, 6, 7) demonstrate that the hide-water systems 
investigated show dielectric relaxation. It is argued that this is due to dipole 
reorientation. Both the dielectric constant and loss factor curves are shifted 
along the frequency scale by temperature. As the temperature is increased 
the number of dipoles possessing sufficient energy for overcoming the barriers 
opposing liberation is increased. This behavior is similar to that exhibited 
by many polymeric systems (3, 12, 13, 14, 15). Similarly, the dielectric 
constant and loss factor curves are shifted along the frequency scale by the 
amount of sorbed water present in the hide specimen. As the amount of 
sorbed water is increased the number of dipoles moving in the field is in- 
creased. 

One possible explanation for this observed behavior is that the water 
molecules might be acting as a plasticizer. Water molecules could be con- 
sidered as solvating accessible polar groups of the protein molecules that 
comprise the hide system. In forming hydrogen bonds with the polar groups, 
interchain bonding would be expected to decrease. These free polar groups 
would now be available for orientation in an electric field. The larger the 
number of water molecules present, the greater the number of freed polar 
groups. After all polar groups were solvated, additional water should have 
little effect on the system. Under the proper condition a measure of the 
available polar sites along the chains might be attainable. 


Recently, Boyd (16) studied the dynamic electrical behavior of poly- 
hexamethylene adapamide. It was demonstrated that water molecules are 
attached so strongly to this polymer chain through hydrogen bonding at 
amide groups that the water molecules move the chains as they change con- 
figuration and hence increase the dipole moment of the amide groups. A 


similar situation would be expected to exist in the present study. 
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It has been shown (17) that dielectric data can be interpreted by utilizing 
the theory of absolute reaction rates. The frequency, f, at which the loss 
factor, «’{, at a given temperature is at a maximum, was used to define a 
temperature-dependent dielectric relaxation time, r. Examination of the 
loss factor data shows that with increasing amounts of water the loss maxi- 
mum shift to higher frequencies at the same temperature. In other words, 
the time for dipole relaxation is decreased, illustrating the plasticizing action 
of the sorbed water. 

The relaxation time can be obtained from the frequency of maximum loss 
by the relationship 

r= 1/(2afnax) 


Application of the theory of absolute reaction rates (16) yielded the fol- 
lowing expression: 3 - 


C Ss AH /RT 


l/r = 2xfmax = (kT/h)e’ 


where k is Boltzmann’s constant, h is Planck’s constant, T is absolute tem- 
perature, R is gas law constant, and AS” and AH” are the entropy and 
energy of activation, respectively. Figure 8 shows the plot of the relaxation 
time (log 27f,,,.) vs. 1/T for untanned hide containing 20° water. The 
data form a straight line in the temperature range employed. The energy 
of activation for relaxation, AH”, calculated from the slope of the linear 
plot, was 21 kcal/mole. 
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FIGURE 8.—Variation of the maximum loss factor (relaxation time) with reciprocal 
absolute temperature for hide containing 20° water. 
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Equivalence of frequency and temperature in hide-water sys- 
tems.—Ferry and coworkers (18, 19, 20) developed a method for transform- 
ing the temperature and frequency scales so that the observed values obtained 
from electrical or mechanical measurements can be brought on to a single 
master curve. This is accomplished by first reducing the observed dielectric 
constant, e/, and loss factor, e’’, values to the same reference temperature 
by means of the following expressions: 


ae , T 4 (< 
>. va 7 
(!) 


where ¢«/ is the reduced observed dielectric constant, e/ 


, is the observed 


dielectric constant, T is the absolute temperature at which measurements 
were made, T, is an arbitrarily selected reference temperature (300° A. is 
used herein), e2, is the limiting value of «/ at high frequency and low tem- 
7 


’ is the observed 


perature, e,’ is the reduced observed loss factor, and « 
loss factor. (No corrections were employed for any density changes.) 


The log of the reduced electrical data obtained at each temperature is 
plotted against the log of the angular frequency (w = 27f) on separate trans- 
parent sheets of graph paper. The curves for the various temperatures are 
then superimposed by a linear shift along the log frequency axis. If frequency 
and temperature are equivalent, the transformed observations of the same 
kind will fall on a continuous or “master” curve. Application of the method 
of reduced variable to the dielectric data obtained on the hide specimen 
containing 20% moisture resulted in the two master curves shown in Fig. 9. 
Apparently in this hide-water system all the electrical relaxation times 
have the same temperature dependence. 


From the amount of displacement on the log frequency axis required to 
superimpose the reduced data at the various temperatures, a factor by can 
be obtained (18, 19, 20). The factor by has been defined as the ratio of the 
dielectric relaxation time at temperature T to that of the reference tempera- 
ture, T A plot of log by against 1/T permits the apparent activation 


°° 


energy for dielectric relaxation, AH”, to be calculated over the temperature 


range employed. In Fig. 10 the plot log bT vs. 1/T is essentially linear over 
the temperature range employed, —20° to 60° C. for the hide specimen con- 
taining 20° moisture. Its AH* value is 21 kcal/mole, which is identical 
with the value obtained from the maxima in loss curves previously discussed. 
The advantage of this latter method for treating the dielectric data is that 
energies of activation can be obtained from a limited amount of data at a 
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FIGURE 9.—Variation of reduced dielectric constant and loss factor with reduced fre 
quency for hide containing 20% water (master curve). 
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FIGURE 10.—Variation on the frequency reduction factor, bT, with reciprocal absolute 


temperature for hide containing 20% water. 
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few temperatures from either the observed dielectric data or the loss factor 
data. No maxima are required in this treatment. Therefore, it was possible 
to obtain energies of activation of dipole orientation for untanned hide 
containing 16° and 10% sorbed water. The corresponding values are given 
in Table I. The apparent energy of activation was within the limits of 


TABLE I 


APPARENT ENERGY OF ACTIVATION FOR RELAXATION IN UNTANNED 
HIDE AS A FUNCTION OF WATER CONTENT 


Percent Water aH”, Kcal/Mole 


20 


experimental error, the same for untanned hide containing between 10% 
and 20°% sorbed water. This would indicate that the type of dipoles under- 
going reorientation is the same, while the number participating is increasing 
with increase in water content. 

A number of hide-water specimens were investigated without the poly- 
ethylene cover. To reduce the loss of water to a minimum, electrical measure- 
ments were restricted to the temperature range —40° to 20° C. In the 10% 
to 20°% moisture range the relative electrical behavior of the hide specimen 
was identical to that obtained with the polyethylene-covered hide system. 
Superposition of the observed dielectric data gave apparent energies of 
activation that were also in very good agreement. 

It has been suggested from the data obtained that some polar groups of 
untanned hide are able to respond to an electric field when the system con- 
tains between 10° and 20°% sorbed water. It is well known that the physical 
properties of a substance depend upon the response of its structural com- 
ponents at the molecular level to a mechanical load. If the sorbed water in 
the concentration range studied is acting as a plasticizing agent for hide, 
then its mechanical response should also change. Torsional modulus measure- 
ments on three different untanned hide specimens showed a small, about 15%, 
but definite decrease in modulus when the moisture content of the hide 
specimen was increased from 10% to 20%. 
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But its explosive growth and its importance to national survival have created severe 
problems. I will mention just two that seem dominant from the standpoint of a university, 
though their implications are by no means confined to academia. 

The first is that the natural dialogue which should take place among men of learning is 
endangered by the failure of scientists to communicate what it is they are seeking and doing 
and by the failure of the rest of us to make the necessary effort at understanding. The word 
“‘science”’ itself used to mean knowledge, and the very term “university’’ implies no less 
than interrelationship and intercourse between all branches of learning. 

The second problem is that the manifest importance of science today will tend to dis 
tort the proper balance among the various branches of learning. Urgent as is the need to 
advance scientific progress, it must not become a privileged child, with the other disciplines 
left to fend for themselves as best they can Dr. Robert F. Goheen, the President of 
Princeton University, in a speech entitled ‘“The University in the World Today”’, delivered 
Jan. 20, 1961, before The Executives’ Club of Chicago. 
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ABSTRACT 


Pyrrole-2-carboxylic acid was found in hydrolysates of a steer- 
hide corium collagen preparation by paper chromatographic 
methods. It is probably formed by decomposition of a sialic acid of 
the hide during the acid hydrolysis. Since pyrrole-2-carboxylic acid 
reacts with p-dimethylaminobenzaldehyde to give a colored product 
that absorbs at 560 my, it will contribute to the apparent amount 
of “hydroxyproline” found by the Neuman-Logan method of analy- 
sis. However, the small amount present in hide hydrolysates will not 
increase the apparent hydroxyproline content significantly; in sam- 
ples with relatively high sialic acid and relatively low hydroxyproline 
contents, it might, however, become a significant factor. 


INTRODUCTION 


In amino acid analyses of hydrolysates of hot-water-soluble and hot- 
water-insoluble fractions obtained from dinitrophenyl (DNP)- collagen by 
the paper chromatographic method of McFarren (1), using butyl alcohol- 
benzyl alcohol (1:1) saturated with pH 8.4 buffer on buffered paper, two 


ninhydrin-positive spots, one a small blue spot and the other a long pale 


purple area, were found in some of the hydrolysates at R; values greater 
than those given in the literature for any of the common amino acids. Since 
there appeared to be some correlation between the amount present and the 
amount of sialic acid found by diphenylamine analysis in partial hydrolysates 
of the fractions obtained by heating with dilute acid, and since sialic acid 
is known to be decomposed on heating in acid to form pyrrole-2-carboxylic 
acid (2), it appeared possible that the latter compound might be responsible 
for one of the unknown ninhydrin spots. 


*Ernest Griess Fellow 
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The presence of pyrrole-2-carboxylic acid in the hydrolysates of fractions 
of DNP-collagen and of collagen was therefore investigated by paper chroma- 
tographic methods in comparison with the behavior of synthetic pyrrole-2- 
carboxylic acid. 

Pyrrole-2-carboxylic acid is known to give a color directly with p-dimethyl- 
aminobenzaldehyde that is identical with the color given with this reagent 
by hydroxyproline after oxidation. Hydrolysates of collagen and of hide 
were therefore investigated to determine if they would react directly without 
oxidation with the reagent to give the color. Positive results would be 
necessary to support the idea that pyrrole-2-carboxylic acid was present. 
If the positive results were of sufficient magnitude, they might be expected 
to affect the accuracy of the Neuman-Logan method for hydroxyproline. 


EXPERIMENTAL METHODS 


Materials.—The hot-water-soluble fraction was prepared as previously 
described (3) from DNP-collagen from NaCl-extracted steerhide corium. 
The hot-water-insoluble fraction was the material remaining after four such 
extractions. The collagen was a NaCl, phosphate, and citrate-extracted 
corium preparation (3). The whole hide was a steerhide frozen immediately 
after removal from the animal. 

N-Acetylneuraminic acid (a sialic acid) was kindly supplied by Dr. Saul 
Roseman.* 

The hydrolysates for the paper chromatograms were obtained by refluxing 
each preparation 8-16 hours in 6N HCl. Excess HCl was removed, and the 
residue was dissolved in 0.1N HCl for chromatography. 

Pyrrole-2-carboxylic acid was prepared by the method of Meister (4) 
and dissolved in 0.1N HCl for chromatography. 


Paper chromatography.—Chromatography was carried out with butyl 
alcohol-benzyl alcohol (1:1) saturated with pH 8.4 buffer on pH 8.4 buffered 
paper according to the method of McFarren (1), and with ethanol-water 
(90:10), with propanol-water (80:20), and with butanol-acetic acid—water 
(4:1:1) according to the method of Meister (4). The papers were sprayed 
with 2% ninhydrin in butanol saturated with water and containing 2° acetic 
acid, or with a p-dimethylaminobenzaldehyde solution (4). 


Spectroscopic analyses with p-dimethylaminobenzaldehyde. 
The collagen or hide (10 g.) was refluxed for 4, 8, or 16 hours with 30 ml. 
6N H.SO,, and the hydrolysate was diluted 1:5 with water. To 5 ml. of the 


diluted hydrolysate, 3 ml. 5°], p-dimethylaminobenzaldehyde in propanol 
; \ i ; prop 


was added, and the analysis was carried out according to Lollar’s post-oxida- 


*University of Michigan. 





OCCURRENCE OF PYRROLE-2-CARBOXYLIC ACID 359 


tion procedure for hydroxyproline (5), except that the final dilution to 25 ml. 
was not carried out. Blanks containing reagent and dilute acid (in place of 
hydrolysate), and controls containing hydrolysate and propanol (in place of 
reagent), were run at the same time. 


RESULTS AND DISCUSSION 


Pyrrole-2-carboxylic acid was shown to be present in hydrolysates of the 
DNP-collagen fractions and in collagen by the following evidence: (1) the 
area on the chromatograms obtained by the McFarren procedure that gave 
a pale purple ninhydrin spot and was located at approximately R,; .45 also 
gave a faint positive test for pyrrole-2-carboxylic acid when sprayed with 
p-dimethylaminobenzaldehyde reagent; it should be noted that additional 
p-dimethylaminobenzaldehyde-positive spots were also found at other loca- 
tions on these papers; (2) synthetic pyrrole-2-carboxylic acid chromatograph- 
ed by the McFarren procedure gave a spot on development with ninhydrin 
or with p-dimethylaminobenzaldehyde reagent that agreed in location with 
the unknown; similar results were obtained with mixtures of the DNP- 
collagen hydrolysates and the synthetic compound; and (3) hydrolysates of 
the DNP-collagen fractions and of collagen gave spots with the R, values 
of pyrrole-2-carboxylic acid when chromatographed by the Meister pro- 
cedures and developed with p-dimethylaminobenzaldehyde reagent. 

The particular sialic acid (or acids) present in steerhide is not yet known. 
However, the hydrolysate of the one sialic acid that was available to us, 
N-acetylneuraminic acid, gave on chromatography by the McFarren pro- 
cedure a number of ninhydrin-positive spots; one of these corresponded to 
the unknown spot. The hydrolysate also gave by each of the Meister pro- 
cedures a p-dimethylaminobenzaldehyde-positive spot that corresponded in 
location to pyrrole-2-carboxylic acid. On the basis of this evidence and of 
the fact that pyrrole-2-carboxylic acid is a known product of decomposition 
of sialic acid on hydrolysis (2), it is probable that at least some of the pyrrole- 
2-carboxylic acid found in the hydrolysate is a decomposition product of the 
sialic acid that is present in hide. 

Meister (4) has shown that hydroxyproline is converted by oxidation by 
alkaline H.O, in the presence of a copper salt as catalyst, under the condi- 
tions of the Neuman-Logan hydroxyproline analysis, into A’-pyrroline-4- 
hydroxy-2-carboxylic acid. This compound is converted spontaneously in 
solution (very rapidly in acid solution) into pyrrole-2-carboxylic acid; the 
latter compound reacts with p-dimethylaminobenzaldehyde to give the 
characteristic purple colored compound, absorbing at 560 mu, that is used 
for hydroxyproline analysis. These reactions, therefore, are assumed by 
Meister to be the basis for the Neuman-Logan procedure for the determination 
of hydroxyproline (6). 
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On the basis of the previous data, collagen and whole hide hydrolysates, 
since they contain pyrrole-2-carboxylic acid and other p-dimethylamino- 


benzaldehyde-positive substances, should give a definite optical density 
reading at 560 my over and above that shown by blanks and controls, when 
treated with p-dimethylaminobenzaldehyde, without the initial oxidation 
required in the determination of hydroxyproline. However, although pyr- 
role-2-carboxylic acid is formed in acid solution and is relatively stable in 
0.1N HCl (less than 2 percent is destroyed per hour), it is rapidly decomposed 
in more concentrated acid solution. Therefore, during the acid hydrolysis 
two opposing reactions would be in operation. A maximum development of 
the color given directly with p-dimethylaminobenzaldehyde by pyrrole-2- 
carboxylic acid might therefore be expected at some intermediate hydrolysis 
time. The effect of the time of hydrolysis on the other p-dimethylamino- 
benzaldehyde-positive substances is not known. 

With collagen hydrolysates, maximum color development was given by 
the 8-hour hydrolysates, and lesser color by the 4- and 16-hour hydrolysates. 

Hydrolysates of whole hide (8-hour) gave approximately the same amount 
of color per unit weight of hide on an “‘as is” basis as comparable collagen 
hydrolysates. On a dry-weight basis, however, the amount of color given 
by the hide would be greater than that given by the collagen by approxi- 
mately a factor of two. 

However, the amount of color that is contributed by the presence of 
pyrrole-2-carboxylic acid (and of other p-dimethylaminobenzaldehyde- 
positive substances in hide hydrolysates) to the apparent hydroxyproline 
content as determined by the Neuman-Logan procedure would be insig- 
nificant, because the amount of color formed from oxidation of the hydroxy- 
proline is much larger. Optical densities in the range of 0.500 were obtained 
by this procedure for these hydrolysates; it is necessary to correct these by 
subtracting the control value (approximately 0.350) and the reagent blank 
(approximately 0.030). The high control value indicates that substances 
present in the hydrolysate absorb in the 560 muy region directly, without 
reaction with p-dimethylaminobenzaldehyde being required. However, 
neither the contribution of the p-dimethylaminobenzaldehyde-positive sub- 
stances nor of the control would be significant at the much greater dilutions 
of hydrolysate generally used for the Neuman-Logan procedure. However, 
if substances were analyzed in which the ratio of sialic acid to hydroxyproline 
present was much greater than it is in hide, the apparent amount of hydroxy- 
proline present in the sample would be increased above its actual value. 


SUMMARY 


An unknown ninhydrin-positive substance found in chromatograms of 
hydrolysates of certain DNP-collagen fractions has been identified as pyr- 
role-2-carboxylic acid. 
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The presence of pyrrole-2-carboxylic acid in hydrolysates of hide and of 
collagen has been shown to have no significant effect on the analysis in such 
hydrolysates of hydroxyproline by the Neuman-Logan procedure. 
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The first large generation of American scientists was trained immediately following 
World War I. Since that time we have been prolific in the production of scientists, but 
we have hardly had time to reach scientific maturity. We still do not have very many 
scientists trained in that abstract thinking which could lead to great ideas. In this area 
we have been followers and not leaders, and most of the men of that type in this country 
were born and trained abroad. We need more philosophical scientists and more positions 
for them to occupy. In chemistry in particular the number of theoreticians is extremely 
small. Many problems are begging for more really fundamental thought. 

Thus, while we believe that chemistry has done and is doing great things, we also believe 
that a shift of emphasis toward basic science and toward the use of chemists and other 
scientists in the broad sphere of human relations is essential. 

Scientists, and chemists are no exception, believe that they have a large fraction of 
the brains in the world. Many of them feel that they are true internationalists and that 
their training in rigorous thinking would fit them to solve the major problems of the world 
if they would only deign to bend their efforts in that direction, and if they were only allowed 
to function. This point of view is naive and neglects some of the obvious factors which 
need to be considered. 

—W. Albert Noyes, Jr. “The Varied Uses of Chemistry”’ in The Scientists Look at Our 

World. Univ. of Pennsylvania Press, 1952. 
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ABSTRACT 


Use of a cation exchange resin has been shown to improve the lead 
salt purification method for black wattle ‘“‘mimosa” tannins. Tannins 
of high purity may be recovered in good yield from the extract. 


ae DE a RE sven 


INTRODUCTION 


From amongst the four possible procedures previously outlined by one of 
us (1) (compare Buchanan, Lewis, and Weber [2] ), the lead salt method is 
undoubtedly the most satisfactory technique for obtaining pure wattle tan- 
nins in high yield from the commercial “mimosa”’ extract. 

In this procedure the 6-7% hydrocolloid plant gums (3, 4) are first sepa- 
rated from tannins and sugars by hot extraction with 95% ethanol. Solids 
resulting from evaporation of the ethanolic extract are dissolved in water, 
and the tannins are precipitated with neutral lead acetate solution. The 
lead tannate obtained, after repeated washing by centrifugation with dilute 
lead acetate solution, is suspended in water and treated with a slight excess 
of sulfuric or oxalic acids. Tannins liberated are separated from the insolu- 
ble lead salts and the solution is adjusted to pH 4 with alkali and concen- 
trated under vacuum. Final extraction of the dry tannins is necessary to 
ensure removal of salts formed during the latter neutralization step. In 
the present work this procedure is simplified by using an ion exchange resin 
for discharging the tannins from washed lead tannate. 


EXPERIMENTAL 


Commercial black wattle mimosa extract (900 g.) was ground into a coarse 
(4-6 mesh) powder and extracted with 95% ethanol for 14 hr. in a large Soxh- 


let. The extract was concentrated to dryness in a rotary evaporator (640 g.) 
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while the incompletely extracted residue (172 g.) consisting of gums (ca. 63 g.), 
tannins, and sugars was discarded. 

The ethanol-soluble extract was powdered, dissolved in 3.5 1. warm water 
(20%-extract solution) and 400 g. neutral lead acetate in 2 |. water added 
with stirring. The white lead tannate was centrifuged off in a large centri- 
fuge (4 tubes each of 200-ml. capacity) at 2500 rpm for 5 minutes. The 
solid tannate was washed four times with 1% lead acetate solution, fol- 
lowed by one washing with water. 

The washed lead tannate was made up to 2 |. with water, and the mixture 
was homogenized by rapid stirring. The tannins were discharged by stirring 
1.5 kg. Amberlite IR-120 resin (Rohm & Haas Co., Philadelphia, Pa.) into 
the thick slurry; the mixture cleared after a few minutes affording a deep 
brown tannin solution. The resin was sucked off using a Buchner funnel, 
and the solution was centrifuged to ensure complete removal of solids. The 
solution was evaporated to dryness under vacuum in a rotary evaporator, 
and a brown solid (350 g.) was recovered. 

The solid tannins recovered were analysed for tannin content by the official 
hide powder (shake) method (5) and by the ultraviolet method (6). Tannin 
contents were calculated to a 100% solids basis. 


Findings 
(a) Hide Powder Method 
Tannins. . . 93.0% 
Nontannins.. . 7.0% 
Insolubles . . . 0.0% 


The nontannin solution gives a strong blue with 3% ferric alum reagent. 
(b) Ultraviolet Method 


Tannins... 91.2% 


For recovery the Amberlite IR-120 resin was washed first with water to 
remove free tannins and then irrigated in a column with approximately 
1.3N nitric acid (1 part 65% nitric acid diluted to 12 parts) until free of lead 
(chloride test). The resin was finally washed with water. 


DISCUSSION 


Perhaps the ideal method of purifying tannins would be the use of a weakly 
basic (anionic) resin which adsorbs tannins sufficiently strongly to allow for 
facile elimination of neutral sugars. For black wattle extract the feasibility 
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of such a method is unfortunately complicated by the presence of gums 
containing carboxylic groups (7) and by the variable affinity of the molecular 
gradation of tannins for most substrates (8, 9). Sorption of the highest- 
molecular tannins is often irreversible due to effects other than strong hydro- 
gen bondage, such as the low solubility of these tannins in most solvents 
once the more soluble fraction has been removed. Desorption of tannins with 
alkali from anionic resins would be undesirable due to pronounced and un- 
controllable oxidative effects introduced at high pH values. Under these 
circumstances an improvement of an existing method was sought. 


Use of cationic resin Amberlite IR-120 (sulfonated hydrocarbon) of 
relatively high exchange capacity (4.2 meg. per g.) somewhat reduces the 
laborious nature of the lead salt method. Wattle tannins are easily dis- 
charged from the washed lead tannate slurry by means of this resin, and the 
resulting brown tannin solution is completely free of salt. Use of the resin 
therefore eliminates the necessity for pH adjustment required when sul- 
furic and oxalic acids are used in this operation (1). The necessity of final 
alcohol extraction in order to remove salts formed when using alkali during 
pH adjustment in the former (1) method is also eliminated. These advantages 
are offset to some extent by the introduction of an additional step for freeing 
the exchange resin of lead, a simple procedure. 

The 900 g. commercial extract used (60°, tannin content) contains 540 g. 
tannins of which 350 g., or about 65°, is recovered from the purification 
process. Apart from small losses during manipulation, much of the 35% 
tannin loss is due mainly to residual tannins in the incompletely extracted 
gums and also to the washing procedure where some peptization of the lead 
tannate is known to occur. Higher percentages of lead acetate in the initial 
wash liquors may reduce tannin losses. 

Considering the size of the sample purified, the tannin content by the hide 
powder method (93%) compares favorably with that obtained (94.5-95%%) 
from preparation on a much smaller scale in previous work (1). The ferric 
alum test shows that, as usual, polyphenols escape as nontannins during 
this estimation, and it appears that about 5% of the polyphenolic fraction 
is reflected as nontannins by the hide powder method when estimating high 
tannin contents (10). This suggests that the product obtained by the above 
method consists of about 98°% polyphenols of which 93° behave as tannins. 
Sugars, therefore, appear to have been eliminated almost completely. 

The purified tannins are useful for establishing the precise roles of the 
natural wattle tannins and various nontannins during tannage, and also 
their individual contributions to leather quality. Similarly, purified tannins 
may be used for determining the possible effect of the presence of nontannins 
where mimosa extract is being evaluated for possible commercial uses other 
than tanning. 
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There are undoubtedly things which Russians are doing in science, technology, special. 
ized research, and education which we can observe and perhaps imitate to our advantage 
3ut we will be making a tragic mistake if, in our eagerness to prevail in the competition 
with the Soviet, we let our democratic aims and purposes become diverted or subverted 
by expedients which are only reconcilable with a totalitarian way of life. Perhaps you 
recall the limerick: 


\n epicure dining at Crewe 
Found a fat mouse in his stew 
Said the waiter, don’t shout 
And wave it about 


Or the rest will be wanting one, too/ 


We Americans must be wary of wanting all the things which our Russian friends are waving 
and shouting about. 
William E. Stevenson. ‘‘American Higher Education and World Involvement,’’ The 
Educational Record, January, 1961, p. 23. 





METHODS 


STANDARD DEFINITIONS OF TERMS 
RELATING TO LEATHER 


ASTM Designation: D 1517-60 


Adopted, 1960 


INTRODUCTION 


These definitions are divided into the following two groups: Group A, 
Terms Applicable to Sampling Leather, and Group B, General Terms Re- 
lating to Leather. 

The definitions applicable to sampling in Group A are mainly to be used 
in connection with sampling and testing for determining the chemical and 
physical properties of leather. 

The definitions of general terms in Group B include some of those en- 
countered by personnel concerned with specifications for the description of 
leather quality and for leather procurement. 


Terms adequately described by unabridged dictionaries are not included. 


A. TERMS APPLICABLE TO SAMPLING LEATHER 


Acceptance of a Lot.—The approval of a lot as conforming to a contract 
or specification, or both. 


Defective Unit.—A unit that fails to conform to one or more of the visual, 
dimensional, or tactile requirements. 


Delivery.—A delivery consists of the leather or fabricated leather articles 
presented at any one time for inspection or test, or both, under a single con- 
tract, order, or detail specification. 


Inspection and Test.—Inspection, as used in these definitions, refers to 
examination of the material for visual, dimensional, and tactile character- 
istics; test, as used in these definitions, refers to the measurement of physical 
and chemical properties of the material. 


Lot.—A delivery or a portion of a delivery composed of material of any one 
type, grade, class, etc., submitted for inspection or test, or both, and which 
is to be accepted or rejected as a whole. 


Lot Size.—The number of units of which the lot is composed. 
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Rejection Number.—A number, “B’’, such that if the number of defective 
inspection units in the inspection sample taken from the lot is equal to or 
greater than “B’’, the lot should be rejected. 


Rejection of a Lot.—The disapproval of a lot as not conforming to a con- 
tract or specification, or both. 


Sample: 


1. Composite Sample.—For the purpose of testing a lot of leather for 
chemical properties, a portion of the leather taken from each of the test 
units constituting the sample, prepared by mixing, grinding, and sieving 
to produce the required ground leather on which the chemical tests are 
performed. 


2. Sample for Inspection—A specifed number of inspection units taken 
from a lot for the purpose of visual, dimensional, or tactile inspection. 


3. Sample for Test.—A specified number of test units taken from the lot 
for the purpose of testing the lot for all physical and chemical properties for 
which requirements are specified. 


Sample Size: 


1. For Inspection.—The number of units of which the sample is composed. 


2. For Test.—The number of test units of which the sample is composed. 


Specimen: 


1. Specimen for Chemical Tests——That portion of a composite sample 
that is designated for a single chemical determination. 


2. Specimen for Physical Tests —That portion of leather or of a fabricated 
leather article that is designated for a single physical measurement. 


Test Area.—The designated location from which all specimens for the 
physical and chemical testing of leather (not fabricated articles) shall be 
taken. 


Test Result.—A single numerical quantity determined by measuring a test 
specimen for a given property. In the case of a physical characteristic, the 
test result shall be considered representative of the test unit from which the 
specimen was taken. In the case of a chemical property, the test result, 


being obtained from a composite sample, is not associated with any particu- 
lar test unit. 
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Test Unit.—The smallest amount of leather taken from one or more units 
that is sufficient in size to obtain all of the following: 

(1) One test specimen for each physical property for which requirements 
are specified. 

(2) A portion of leather to be used in the preparation of a composite sample 
for all chemical tests for which requirements are specified. 


Unit.—A piece of leather in the form in which it is purchased, such as a single 
hide, side, skin, or part thereof; or a single fabricated-leather article in the 
form in which it is purchased, such as a counter, a pair of shoes, or a gasket. 


B. GENERAL TERMS RELATING TO LEATHER. 


All-Around-Turn-Back.—A type of welt used in work gloves, in which 
the welt extends far enough out from the seam to permit a portion of it to be 
turned back over the finger or thumb. (See also Davey Tip.) 


Alligator-grained Leather.—Leathers of various types, such as calf, 
sheep, or side, embossed to resemble the grain of alligator hide. 


Apron Leathers.—Any one of several varieties of leather used in connection 
with textile machinery and blacksmith aprons. Comber and Gill Box apron 
leather is soft, mellow, tough leather, tanned from steerhides, heavily stuffed 
and boarded or otherwise softened. Rub Roll apron leather is a flexible but 
firm, dry, strong leather. 


Aspergillus niger.—One of the most common mold growths found on vege- 


table-tanning vats and on leather, usually greenish or blackish in color. 


Back.—A crop with head trimmed off behind the horn holes. (See OZUP 
in Fig. 1.) 


Bag Leather.—A general term for leathers used in traveling bags and suit- 
cases. It does not include the light leathers employed for women’s fancy 
handbags. The staple material for bag and case leather at present is leather 
made from the hides of animals of the bovine species, but heavy sealskins 
and goatskins are also used. 


Bal.—A laced shoe in which the quarters meet and the vamp is stitched over 
the quarters at the front of the throat. 


Bark Tanning.—So-called because tannin extracted from the bark of 
various trees is usually used. (See also Vegetable Tanning.) 
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FIGURE 1 Hide, showing various cuts. 


Baseball Leather.—Leather used for covers of baseballs. The better grades 
of balls have covers of alum-tanned horsehide front leather. Some cheaper 
grades are made of kip and sheepskins. 


Belting Butt.—A double back with the tail cut off at the butt line. (See 
RUT’S in Fig. 1.) 


Belting Butt Bend.—A double bend with the tail cut off at the butt line. 
(See RR’S’S in Fig. 1.) 


Belly. That part of the hide below the belly line. (See VWP’P in Fig. he) 
For steerhide leather, the belly line, RU, passes through a point at or above 
the top of the rear break. For cowhide leather, the belly line passes through 
a point at or above the top of the front break and a point not more than 214 
in. below the top of the rear break. 


Bend.—A back with the shoulder cut off at right angles to the backbone 
line at the break of the fore flank. (See OYR’P in Fig. 1.) 


Bisulfiting.—The treatment of hot solutions of vegetable tanning extracts 
with sodium bisulfite in order to increase their solubility and the rate of 
take-up by hides. 


Bleaching: 


1. The process of removing oxidized tannins and insoluble materials from 


the surface layers of leather, particularly sole leather, in order to prevent 
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crackiness of the grain. It is performed by dipping the leather in a weak 
alkaline solution to render the tannin readily soluble, dipping in water, 
neutralizing in weak acid solution, and washing. 


2. The process of lightening the color of chrome leather by treating with 
synthetic tannins or precipitating white pigment in the surface of the leather. 


Bleeding.—The transfer of materials exuded from leather to other material 
that comes in contact with it at elevated temperatures. It is usually designat- 


ed as staining. 


Bloom.—A light-colored deposit of ellagic acid appearing on the grain sur- 
face of leather tanned with certain pyrogallol tannins, such as myrobalans, 
valonia, and divi-divi. The appearance may be objectionable for some pur- 
poses, but bloom does not significantly affect the other physical properties 
of the leather. 


Blucher.—A laced shoe in which the quarters extend forward over the vamp 
and are left loose at the inner edge. 


Blue.—Usually in the phrase “in the blue.”” Applied to hides or skins that 
have been chrome-tanned but not finished. 


Boarded Leather.—Leather on which a false or accentuated grain has been 
produced by folding the grain side in and working the leather back and forth. 
Hand-boarding is done with a curved cork board attached to the worker’s 
arm and rolled over the folded skin. 


Boardy.— Adjective applied to stiff, inflexible leather, resembling a board. 


Bottom Filler.—The material used for filling the cavity between the insole 
and outsole of shoes. The most widely used materials are made of granulated 
cork and resinous binder. Hot-process fillers are softened by heating applied 
to the cavity and hardened by cooling. Cold-process fillers contain a solvent 
which evaporates after application, allowing the filler to harden. Other fillers 
used are a mixture of rubber latex, cork, and solvent; slab cork cut to shape; 
sponge rubber and cork sheet; impregnated felt; and laminated wood cut to 
shape. 


Box Toe.—A stiffener used to maintain the shape of a shoe toe, preserve the 
toe room allowed within the shoe, and protect the wearer’s toes from blows. 
Rigid box toes are made of leather, thermoplastic resin-impregnated fiber, 
solvent-softened plastic-impregnated fiber, and water-softened starch-im- 
pregnated buckram. Flexible box toes are made of thermoplastic cork com- 
bination with fabric backing, and plastic laminates placed between sheets of 
fabric. Soft box toes are made of rubberized felt or fabric. Metal toes are 
used in some safety shoes. 
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Break: 


1. Heavy Leather.—The places, in the areas where the fore shank and the 
hind shank join the body of the hide, where the texture of the leather changes 
quite sharply from the firm, close weave of the bend to a loose open texture. 


2. Shoe Upper Leather.—The superficial wrinkling formed when the leather 


is bent, grain inward, with a radius of curvature like that formed at the vamp 
of a shoe in walking. “Fine break’’—up to 20 wrinkles per inch—is an in- 
dication of good quality. ‘Coarse break’”—as low as 6 wrinkles per inch 
indicates poor quality. 


Brush Coloring.—See Table Dyeing. 
Buck Sides.—Cattlehide shoe upper leather finished to resemble buckskin. 


Buckskin.—-Leather from deer and elk skins, used for shoes, gloves, and 
clothing. Only the outer cut of the skin from which the surface grain has 
been removed may be correctly defined as “‘genuine buckskin.” Leather 
finished from the split or under cut of deerskin must be described as “split 


buckskin.” 


Buffalo Leather.—-Leather made from the hides of domesticated water 
buffalo of the Far East, not the American Bison. 


Buffing: 


1. Knife or Abrasive-—Removing minor blemishes from the grain with a 
knife or abrasive. (See also Snuffed Top Grain.) 


2. Emery Wheel.—Producing a velvet surface on leather, usually with an 
emery wheel. 


3. Buffing Leather.—A light cut of the grain portion used for bookbindings, 
pocketbooks, etc., but not for upholstery. 


Bullhides.—Hides from bulls are characterized by thick and rough head, 


neck, and shoulders, and coarse flanks. They are often poor in quality and 


heavy, ranging from 60 Ib. up. 


Butcher Cuts.—Damage to hides caused by improper removal from the 
animal; usually in the form of cuts or furrows on the flesh side. 


Butt.—That part of the hide or skin covering the rump or hind part of the 
animal. 
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Cabretta.—Skin of hair sheep, chiefly Brazilian, used principally for glove 


and garment leathers. Term probably derived from Spanish “cabrito” or 
similar Portuguese or Italian word. (See also Cape Leather.) 


Calf Leather.—Leather made from the skins of young cattle from a few days 
up to a few months old, the skins weighing up to 15 lb. It is finer-grained, 
lighter in weight, and more supple than cowhide or kip leathers. 


Cape Leather (Skin Leather).—-Skin of South African hair sheep. Fine- 
grain leather, superior to wool sheep for gloves and garments. Loosely ap- 
plied to all hair sheep, but should be qualified to show origin, if other than 
South African. (It is uncertain whether the term is derived from “Caper” 
Goat) or from “Cape Town.’’) 


Carding Leather.—A type of tannage of side leather used on the cards of 
textile machinery. 


Carpincho Leather.—Leather from the skin of the Carpincho, a large South 
American rodent. The skin is used in making glove leather, usually chrome- 
tanned and washable. In the glove-leather trade it is classified as a pigskin. 
It resembles pigskin in appearance, a characteristic being the occurrence of 
bristle holes in straight-line groups, usually with + to 7 holes in a group. 


Case Leather.—A general term for leathers used in traveling bags and suit- 
cases. It does not include the light leathers employed for women’s fancy 
handbags. The staple material for bag and case leather at present is leather 
made from the hides of animals of the bovine species, but heavy sealskins and 
goatskins are also used. 

Case (Shoe).—Containers in which shoes are packed for shipment, generally 
containing 12, 24, or 36 pairs of men’s shoes and 18 or 36 pairs of women’s 
shoes. 


Cemented Process.—A method of shoe construction in which the outsole 
is attached by cementing instead of stitching, nailing, or pegging; used chiefly 
for women’s shoes. 


Chain Stitch.—A single-thread stitch, characterized by the fact that the 
entire thread may be pulled out when one stitch is cut or broken. 


Chamois Leather.—A soft, pliable, absorbent leather which is recognized 
in this country and abroad as being made from the inner side of a sheepskin, 
known technically as a flesher, from which the outer or grain side has been 
split prior to tanning. While chamois leather is now tanned by the classic 
straight fish oil tannage, it is not the intent of this definition to exclude other 
tannages which may be developed that will commercially produce leather 
from sheepskin fleshers meeting all the recognized performance characteristics 
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common to commercial oil-tanned chamois leather. Some of the more com- 
mon characteristics of oil-tanned chamois leather which are not changed ap- 
preciably by repeated washing of the leather are flexibility, high water ab- 
sorption, low water retention after wringing, rapid rate of wetting, speed and 
efficiency of filtering water from gasoline, ease with which the leather may be 


cleaned without materially changing the above characteristics, and non- 


irritating effect when in contact with the skin. (This definition prepared by 
Tanners’ Council of America.) 


Channel.—A slanting cut made around the edge of an outsole or insole to 
provide a groove for the stitching and to keep the line of thread below the 
surface of the leather. Soles so stitched are called “channel-stitched.”’ 


Checking.—The separation of leather or composition heel lifts from each 
other. 


Chrome Retan.—Term applied to leather tanned first with chromium salts, 
then retanned with vegetable extracts. 


Chrome Tannage.—Tannage of leather with chromium compounds. 
Chrome-tanned leather is often distinguished from other kinds by its green- 
ish color, particularly of a cut edge. 


Cockle.—A warty growth on sheepskin. (As defined in Hide and Leather 
Encyclopedia.) 


Note.—Winslow Brothers and Smith, tanners of sheepskin, state that 
cockle may appear either as a hard warty growth or as a hard irregular de- 


pressed area. 


Collagen.—The principal fibrous protein in the corium or derma layer of a 
hide or skin. 


Collar Leather.—A subdivision of harness leather, made from very light 
cattlehide in full thickness, or of cattlehide splits, and used for covering horse 
collars. 

Colorado Steer.—A side-branded steerhide, not necessarily from Colorado. 
Comber Leather.—A steerhide leather heavily stuffed and usually boarded, 
used in textile combing machines. (See also Apron Leathers.) 
Combination-tanned.—Formerly tanned with a blend of vegetable ex- 
tracts. Today tanned with two or more types of tanning materials, such as 
chromium compounds and vegetable extracts, or chromium compounds and 


synthetic tannins. 


Cordovan.—Leather made from the tight firm portion of horse butts. It 
has very fine pores and characteristic waxy finish and is very durable. 
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Corduroy Flesh.—A rough condition of the flesh side of leather caused by 
failure to remove the twitching muscles. 

Corrected Grain.—Scee Snuffed Grain. 

Counter.—A piece of stiffening material inserted between the lining and the 
outside of a shoe upper at the back of the shoe. Materials used are leather 
(sometimes with sizing), pasted splits or shavings, combination splits or shav- 
ings with a canvas layer, fiberboard, pulpboard (usually with heavy sizing), 
cork steel for safety shoes, and other miscellaneous materials. 

Counter Pocket.—A piece of lining leather sewed on the inside of an unlined 
shoe at the back part to conceal the counter. 

Cowhide.—Term specifically applied to leather made from hides of cows, 
although it is sometimes loosely used to designate any leather tanned from 
hides of animals of the bovine species. 

Crop.—A side with the belly trimmed off. (See 00’P’P in Fig. 1. 

Crushed Leather.—Leather made from chrome vegetable-retanned kid- 
skins with the grain accentuated by boarding or other process. 
Crust.—Used as an adjective or in the phrase “in the crust,” refers to veget- 


able-tanned leather that has been tanned but not finished. 


Curing.—Treating raw hides or skins so as to minimize putrefaction and 


bacterial action but to enable the skins to be wet back conveniently in prep- 


aration for tanning. Common methods of curing include green-salting, brin- 
ing, and drying. Green-salting is accomplished by the addition of salt (NaCl) 
crystals to the flesh surface of the flayed hide. Brining is accomplished by the 
use of a saturated sodium chloride solution. Drying, not commercially prac- 
ticed in the United States, involves exposure of the flayed hide to either sun- 
or shade-drying conditions. Some stock, especially de-wooled sheepskins, is 
preserved in a sulfuric acid-sodium chloride brine. 


Curling Temperature.—The temperature at which noticeable curling oc- 
curs on gradually heating a leather specimen in water. 


Currying.—A process of treating tanned hides with oils and greases to pre- 
pare them for belting, sole, harness leathers, etc. 


Cut Stock.—Bottom stock for shoes, such as soles, taps, lifts, blocks, and 
strips of sole leather. 


Davey Tip.—In glovemaking, a tip of a finger made with a turn-back welt. 


Deep Buff.—The first cut under the top grain, hand buff, or machine buff. 





METHODS 


Deerskin.—In glove leather, a deerskin tanned and finished with the grain 
surface intact. 


Defects.— Defects of leather include fiber quality, soft spots, brands, cockle, 
scratches, wrinkles, insect bites, grain damage, grub damage, cuts, skiving 
defects, fleshiness, and slack tannage. 


Degrained Leather.—Leather from which the grain has been removed after 
tanning, by splitting, abrading, or other process. 


Doeskin.—Commercial term for white leather from sheep or lambskin, tanned 
with alum or formaldehyde. 


Double-dressed.—-As applied to chamois skins, with the grain removed and 
buffed or sueded on both surfaces. 


Double Shoulder.—-The fore part of the hide cut off at right angles to the 
backbone line at the break of the fore flank, with the belly cut off and the head 
cut off behind the horn holes. (See R’UT’S’ in Fig. 1.) 


Doubler.—An interlining between the toe lining and vamp of the shoe, to 
aid in preserving the shape during wear. It is usually made of cotton twill 


or drill. 

Drawn Grain.— Shrunken, shriveled, or wrinkled grain surface of leather, 
particularly in the flanks. 

Drumhead Leather.—See Parchment. 

Dubbing (Dubbin): 


1. A mixture of oils and fats for stuffing leather. 


2. Army Dubbing.—A composition of oil, tallow, wax, and aluminum 


stearate used for restoring fatty matter to military footwear in the field. 


Electrified Shearling.—-Shearling in which the wool has been straightened 
by a special process. 


Elk Leather.—Trade term used to designate chrome-tanned cattlehide for 
uppers of work shoes, hunting boots, some children’s shoes, and others re- 
quiring flexibility and durability. More properly, Elk-finished Cowhide. 


Elongation.—The extension between bench marks produced by a tension 


force applied to a specimen. It is expressed by a percentage of the original 
distance between the marks on the unstretched specimen. (Also known as 
Stretch. 
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Embossed Leather.—Leather which has been ornamented with a geometri- 
cal or fancy design by heavy pressure of a machine. 


Extract.—A liquid, powder, or solid concentrate of vegetable tannin ob- 
tained by evaporating a solution of the tannin material. 


Eyelet.—An annular ring of metal or other material inserted in leather to 
provide a durable ring for lacing. Regular eyelets are driven in from the out- 
side of the leather. Blind eyelets are concealed on the inner side of a shoe 
upper, leaving the lace hole with a raw edge on the outside. 


Factory Sole Leather.—One of the two principal types of sole leather. It 
is tanned and finished to have more flexibility and compressibility than find- 
ers’ sole leather and is more suitable for use in shoemaking machinery. (See 
also Finders’ Sole Leather.) 


Fancy Leather.—Leather valued primarily because of grain patterns or 
distinctive or unusual finish. Major classifications include characteristic 
natural grains, such as reptile and aquatic leather; simulated natural grains; 
and decorative finished, such as geometrical patterns and metallic finishes. 


Fat Liquor.—An emulsion of oils or greases in water, usually with an emul- 
sifying agent, used to lubricate the fibers of leather. 


Fat Wrinkle.—Wrinkles on the grain of leather caused by fat deposits in 
the live animal. 


Fiberboard.—A firm, somewhat flexible, composition material in sheet form, 
made from new long vegetable fibers. Used for counters, insoles, midsoles, and 
heel lifts. The term is often loosely applied to boards made from scrap mate- 
rial or short-fibered stock, such as chip-board, which has inferior physical 
properties in the uses mentioned. Leather-board is a type of fiberboard in 


which the fiber content is at least 75 percent leather, usually with asphaltic 
or resinous binder. 


Finders’ Sole Leather.—One of the two principal types of sole leather. It 
has less flexibility and compressibility than factory sole leather and is more 
suitable for use in shoe repair. (See also Factory Sole Leather.) 


Flesh.—The inner side of a hide or skin next to the flesh on the animal. 
Also used as an adjective referring to that side. 


Flesher.—The flesh split or under cut of a sheepskin, split before tanning. 
(See also Chamois.) 


Formaldehyde Tannage.—Tannage with formaldehyde, used especially 
for white leathers and washable glove leathers. 
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Fourchette.—A fork or V-shaped piece of leather used in making the fingers 
of a glove. Pronounced “‘for’jet” in the trade. 


Foxing.—-The back part of a shoe upper from shank to heel. 
French Kid.—Leather tanned from kidskin by an alum or vegetable process. 


Frizing.—A process used in the tanning of mocha leather, consisting of a 
process of removing the grain surface involving severe liming for about a 
month, during which the elastin structure of the grain layer is destroyed. 


Front.—The forepart of a hide or skin. Particularly in horsehide leathers, 
the front is used for garments, baseballs, etc. It is the part left when the 
butt is cut off about 22 in. from the root of the tail. 


Full Grain.—Having the original grain surface of the skin. 


Gasket Leather.—See Hydraulic Leather. 
Gauntlet.—The part of a glove covering the wrist. 


Gem Duck.—A heavy duck fabric cemented to insoles so as to support and 
strengthen the insole lip. 


Gill Box Leather.—A leather used in textile machinery, similar to Comber 
leather. (See also Apron Leathers.) 


Glazed Kid.—Kid leather, usually chrome-tanned, with a highly polished, 
smooth finish. Also known as Glacé Kid. 


Glove Splits.—Split chrome-tanned cattlehide leather used for work gloves. 


Goodyear Welt.—The most widely used type of shoe construction. A hidden 
chain-stitched inseam holds together the upper, welt, insole, and lining. A 
lock-stitched outseam attaches the outsole to the welt. 


Goring.—A woven fabric with rubber threads forming an elastic material. 
It is used as an insert in footwear. 


Grain.—The outer or hair side of a hide or skin. Also used as an adjective 
referring to that side. 


Grained Leather.—Any leather on which the original natural grain, through 
any method, process, or manipulation, has been changed or altered. 


Grub Hole.—A hole through the hide caused by the penetration of the grub 
of the warble fly. 


Gunn Pattern.—A type of welder’s gloves. 
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Gusset Leather.—A soft flexible leather used for gussets in shoes, bags, and 
cases. 


Hair-on Leather.—Leather tanned without removimg the hair from the 
skins or hide. 


Hand Buffs.—A term used to describe upholstery leather of the same type 
as full top grain except that the surface of the hide is lightly snuffed or sand- 
papered all over. Such snuffing removes only the top of the hair follicles. Also 
known as Snufted Top Grain, Corrected Top Grains, and Top Grain Snuffed. 


Harness Leather.—A self-explanatory term sometimes so defined as to in- 
clude collar and saddlery leathers. Harness Leather, including the related 
items mentioned, is practically all made of cattlehides, vegetable-tanned, ex- 
cept for a considerable item of pigskins used for making saddle seats. 


Hat Leather.—-Usually sheepskin or calfskin for sweatbands of hats. The 
grain splits of sheepskin are vegetable-tanned for this purpose. 


Head.—That portion of the hide from the snout to the flare into the shoulder. 


Heavy Leather.—-A somewhat indefinite term, generally understood to 
include vegetable-tanned sole, belting, strap, and mechanical leathers made 
from unsplit cattlehides. 


Heel Base.—That part of the heel next to the sole, usually concave to fit 
the heel seat. 


Heel Breast.—The forward face of the heel, often concave towards the shank. 


Heel Lift.—A single layer of leather or other material forming part of a 
built-up heel. 


Heel Seat.—The part of the sole to which the heel is attached, often beveled 
to form a rounded top which fits into the concave heel base. 


Hide.—The pelt of a large animal, such as cow or horse. (See also Kip 
and Skin.) 


Hide Grades: 


Note.—Standard hide grades, take-up, and delivery practice are given in 
the booklet, “Approved Standard Practice Governing the Take-Up and De- 
livery of Domestic Packer Hides,” 2nd edition, June, 1947, published by the 
Tanners’ Council of America, 411 Fifth Avenue, New York 16, New York. 


Hide Substance.—The protein content of leather determined by multiply- 
ing percent Kjeldahl nitrogen by the factor 5.62. 
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Horsehide Leather.—Leather made from the hide of a horse or a colt. (See 
also Cordovan and Front.) 


Hydraulic Leather.—A collective term sometimes used for the cattlehide 
leather—either vegetable, chrome, or combination tannages—with special 
stuffing added, and employed in pump valves, as piston packing, etc. 


Imitation Leather.—Fabric coated with rubber or synthetic resin and 
embossed, printed, or otherwise finished to resemble leather. Some imita- 
tion leathers may contain leather fibers or other protein fibers. 


India-tanned.—Term applies to hides and skins from India, considered as a 
semitanned raw material and generally retanned in the United States before 
finishing. 


Indian-tanned.—Combination-tanned with alum and vegetable tannins. 
Inseam: 


1. Shoemaking.—The hidden seam of a Goodyear-welt shoe holding to- 
gether the welt, upper, lining, and insole. 


2. Glovemaking.—A seam on the inside of the finger. 


Insole.—A sole of leather or other material cut the size and shape of the 
bottom of the last. In some shoe construction the insole surface forms the 
inside of the bottom of the shoe; in others it is covered with a sock lining of 
thin leather or other material which conceals stitching, nails, etc. Also known 
as Innersole. 


Iron.—A term used for measuring thickness of sole leather. One iron equals 
1/48 in. 


Kangaroo.—Leather made from the hide of the Australian kangaroo, usually 
chrome-tanned and with a glazed finish. Resembles glazed kid but has a fine 
grain and is one of the strongest of all leathers. 


Kid.— Originally referring to leathers made from the skins of immature 
goats, the term is now rather loosely applied to glove and shoe leathers made 
from goatskins. 


Kip.—Skin from a bovine animal in size between a calf and a cow, weighing 
in green-salted condition from 15 to 35 Ib. 


Lace Leather.—A form of rawhide leather (from cattlehides) for lacing to- 
gether sections of power-transmission belts; sometimes prepared also with an 
alum and oil, chrome, or combination tannage. 





380 METHODS 


Laces, Shoe.—The commonest types are cotton and mercerized cotton 
woven in tubular form or braided, and leather, used mainly for sport shoes, 
hunting boots, etc. Fabric laces are usually tipped with metal or plastic to 
permit easy insertion and to prevent ravelling. 


Lambskin Leather.—Term applied to leather from either lambskins or 
sheepskins, which are practically undistinguishable after tanning. 


Larrigan Leather.—Oil-tanned light cattlehides used for moccasins. 


Latigo Leather.—A type of lace leather, alum- and vegetable-tanned, used 
in saddlery. 


Levant.—Term applied to goatskin on which the grain pattern is accentuated 
in tannage. Goatskin embossed to give a Levant pattern is properly described 
as ““Levant-grained goatskin.” Sheep, seal, and other skins bearing this pat- 
tern should not be described as ‘Levant leather’ but as ‘‘Levant-grained 
sheepskin,” etc. 


Linings.—Usually refers to quarter lining or vamp lining. Quarter lining 
is upper lining at the back of the shoe, extending forward to the vamp line. 
Lightweight leathers are usually used, kid and sheep for women’s shoes, 
calf and kip for men’s shoes. Coated fabrics resembling leather in appear- 
ance are also used. In high shoes cotton drill or twill is often used. Vamp 
lining extends from the vamp line to the toe. Cotton fabrics are most widely 
used; leather is used for punched or perforated vamps. 


Littleway.—A type of shoe construction in which a machine-driven staple 
holds the upper and lining to the insole, and the outsole is fastened to the 
insole by a channel-stitched lock stitch or by cementing. A variation is the 
Uco process, in which the insole, upper, and lining are fastened with cement. 


Loading.—The addition of glucose, magnesium sulfate, or other materials 
necessary to give leather the physical properties needed for working in 
modern shoe machinery. Also known as Filling or Stuffing. 


Lock Stitch.—A double-thread stitch that locks the threads together within 
the material. It is distinguished in service by the fact that breaking one 
stitch does not permit the seam to be ravelled out. 


Machine Buffs.—That cut of the hide from which a buffing of approxi- 
mately 1/64 in. (1 oz.) in thickness has been removed from the grain. This 
should leave a portion of the grain on approximately the entire hide. 


Mange.—A parasitic skin disease of animals, resulting in leather with coarse 
and scarred grain, prominent hair pockets, and soft spots in the leather. 


Manufacturer’s Leather.—Sce Factory Sole Leather. 
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Mat Finish.—A smooth, dull finish on upper leather. Sometimes written 
Matte Finish. 

McKay.—A type of shoe construction in which the upper is tack-, staple-, 
or cement-lasted and the outsole is attached by a chain-stitched seam. The 
stitches are concealed by a channel in the outsole and pass through the out- 
sole, upper, lining, and insole. 


Mean.—The arithmetical average of a set of numbers. 


Mechanical Leather.—A collective term for many types of leather used in 
connection with textile and other machinery. 


Median.—If the numerical values for a given property are arranged in 
ascending order, the median is (1) the middle value of the series if the number 
of values is odd; (2) the mean of the two middle values if the number of values 
is even. 


Meter Leather.—A specialty leather made from sheepskins, treated to make 
it impermeable and used for the measuring bags of gas meters. 


Midsole.—A sole placed between the outsole and the insole. 


Mineral-tanned.—Tanned with chemical compounds of mineral origin, 
without the use of vegetable tanning materials. Tannage with chromium 
compounds is the principal type of mineral tannage. 


Moccasin.—A shoe or slipper characterized by a single piece of leather for 
the vamp which extends all the way under foot. The vamp has a U-shaped 
throat to which the vamp plug is attached with a butt seam. It may have an 
attached outsole of harder leather. Imitation moccasins often have the 
upper of moccasin-type construction but with a Goodyear welt or other 
standard type of bottom construction. 


Mocha Leather.—A nap-finished glove leather made from Somali, Egyptian, 
or Sudan sheepskins, or other Asian or African hair sheep. (See also Frizing.) 


Montpelier Pattern.—A type of welder’s gloves. 


Morocco Leather.—Vegetable-tanned fancy goatskin leather having a 
distinctive pebbled grain. 


Mouton.—A sheepskin shearling tanned and finished for use as fur; usually 
with wool straightened. 


Mukluk.—-Footwear for dry, cold climates. Mukluk leather is usually 
made from deer, elk, and similar skins, but during World War II kips were 
also used. It is tanned white with formaldehyde, alum, or syntans. It is 
very permeable to moisture vapor and retains its flexibility at very low 
temperatures. 
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Nailed Process.—A method of construction of men’s heavy work shoes in 
which the upper is lasted to the insole with tacks that clinch against the 
metal bottom of the last. The insole and outsole, previously stitched to- 
gether, are attached by nails passing through the entire bottom and clinched. 


Nap Finish.—A woolly or fuzzy finish, such as suede or reversed calf. 


Napa Leather.—Chrome-, alum-, or combination-tanned sheepskin glove 
leather, drum colored. 


Nuclear Sole.—A generic term for synthetic sole materials of the buta- 
diene-styrene type, along with other ingredients. 


Note.—Neolite, a trade-mark name for a particular brand, is often used as 
a generic term for soles of this type. 


Oak Tannage.—Originally the tannage of leather entirely, or nearly so, with 
oak bark; later the tannage with a blend containing oak tannin. Now 
loosely applied to any tannage of heavy leather with vegetable extracts. 


Offal.——Parts of hides not used for standard grades of outsole leathers; the 
heads, shoulders, and bellies of heavy leather. 


Oiling Off.—Coating the surface of wet leather with oil before allowing it 
to dry. 


Oil Tannage.—Tannage with cod oil or other oxidizable oil, usually of 
marine origin. 


Ooze.—Vegetable-tanned suede leather. 


Open Grubs; Open Ticks.—Grub or tick holes in a hide that have not 


healed before the animal was slaughtered. 


Orthopedic Leathers.—A general term for the types of leather used in the 
manufacture of artificial limbs, braces, etc., for orthopedic purposes. The 
leathers may range from chamois and horsehide glove to case and strap 
leathers. 


Ounce.—A term used to indicate weight or substance of certain kinds of 
leather, such as upholstery and bag and case leathers. In theory it is based 
on the assumption that 1 sq. ft. of leather will weigh a certain number of 
ounces and will uniformly be of a certain thickness; hence a 3-oz. leather 
theoretically would be 1 sq. ft. of leather which would weigh 3 oz. In prac- 
tice this varies because of specific gravity of tanning materials used, and for 
that reason a splitter’s gage has been adopted which controls the commercial 
thickness of leather when sold by the square foot. An ounce is equivalent 
in thickness to 1/64 (0.0156) in. - 
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Outseam.—In glovemaking, with the seam on the outside of the finger. 


Outsole.—The bottom sole thickness, the surface of which is exposed to 
wear. Also known-as Outersole. 


Pac.—A type of footwear used by lumbermen, hunters, and others for out- 
door wear, especially in northern climates. It is often of a moccasin type, 
and the upper usually extends to between the ankle and the knee. Some pacs 
are made with rubber bottoms and uppers to a height of an inch or more, 
the remainder being of leather. The leather used in pacs is usually heavily 
stuffed for water resistance. 


Packing Leather.—-See Hydraulic Leather. 


Parchment.—-Alum-tanned sheepskin or slunk used for records, drumheads, 
lamp shades, etc. 


Patent Leather.—-Shoe leather with glossy, impermeable finish, produced 
by successive coats of drying oil or varnish. 


Pebbled Grain.—-An embossed-leather grain finish resembling a pebbled 
surface, ranging from fine pebbled Morocco goat to heavy scotch grain 
upper leather. 


Peccary.—A wild boar found in Central and South America. The skin is 
usually chrome-tanned and shaved to light weight for glove leathers. It is 
distinguishable from pigskin by the fact that bristle holes occur in straight- 
line groups of three. 


Pelt.—A raw skin with the hair on. Usually refers to fur animals. 
Persians.—India-tanned hair sheepskins. 


pH.—tThe negative logarithm of the hydrogen ion concentration. A solution 
at pH 7 is neutral; lower numbers indicate increasing acidity; higher num- 
bers, increasing alkalinity. 

Picker Leather.—Leathers used for pickers in textile machinery and having 
a wide range of properties. Some are hard rawhide buffalo leathers, others 
glycerine-treated rawhide, and still others belting leather. 


Pigment-finished Leather.—Leather finished with compounds containing 
opaque pigments which more or less conceal the grain pattern. Split leathers 
are often finished with pigments and embossed to simulate a grain. 


Pigskin.—-Leather made from the skin of pigs or hogs. In the glove leather 
trade “Pigskin” includes peccary and carpincho. 


Note.—The popular name “pigskin” for a football is a misnomer, as foot- 
balls are generally made from cattlehide leather. 
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Pin Seal.—Natural grain sealskin tanned for fancy leather. Imitations on 
other skins should be described as “pin-grain sheepskin,” “pin-grain goat- 
skin,” etc. 


Pitch.—The inclination of a shoe heel from the vertical. It should be such 
that the heel will tread flat. 


Plating.—Pressing leather with a heated metal plate, usually smooth, 
under high pressure. 


Pocket-shaped.—As applied to chamois skins, a skin trimmed in the form 
of a rectangle with the two corners at one end rounded. 


Pre-welt.—A type of shoe construction, generally for children’s shoes, in 
which the upper and welt are joined by a chain-stitch seam, the insole and 
the upper are cemented together, and the outsole is lock-stitched to the welt. 


Quarter.—The upper part of the shoe upper, above the vamp line. 


Quirk.—A small triangular piece of leather used between the fingers of a 
glove. 


Rand.—A strip of leather used around the edge of a leather or composition 
heel at the base to fill the gap between heel and sole. It is beveled on the 
inside to a thin edge. 


Rawhide.—Cattlehide that has been dehaired, limed, often stuffed with 
oil or grease, and has sometimes undergone other preparation, but has not 
been tanned. It is used principally for mechanical purposes, such as belt 
lacings, loom pickers, gaskets, pinions, and gears, and for hand luggage, shoe 
laces, snowshoes, etc. 


Raw Streak.—An untanned center layer of leather, visible in cross section 
as a light-colored streak, especially as applied to heavy leather. 


Retan.—Term applied to leather tanned first with mineral compounds and 


then with vegetable tannins as alum-retan lace leather or chrome-retan upper 
leather. 


Reverse Retan.—Term applied to leather tanned first with vegetable tannin 
and then with chromium compounds. 


Rigging Leather.—A strong, flexible, vegetable-tanned leather. 


Roller Leather.—-Vegetable-tanned sheep- or calfskins used for cots or 
covers on the upper rolls of cotton-spinning machinery. 
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Rolling.—A tannery operation in which the grain surface is compressed 
and smoothed under pressure by a metal roller. 


Rough.—Term applied to cattlehide leathers vegetable-tanned but not 
finished. 


Russet.—A term of varied meaning in the leather trade, since it connotes 
both color and tannage. Russet calf is the natural color of unfinished calf 
leather resulting from tannage by vegetable extracts. Russet harness is a 
completely finished leather of bright, clean, uniform color and finish. Russet 
sheepskin is leather tanned in cold-leached hemlock bark and used for shoe 
linings, with color resulting from the hemlock. Russet upholstery is leather 
tanned but not finished. 


Russia Leather.— Originally a Russian calfskin shoe leather, distinguished 
by its odor of birch oil. Now, in the United States, a fancy calfskin stock. 


Saddle.—In a shoe, a piece of leather extending from the shank over the 
throat of the vamp and upward to the top of the quarter on both sides. 


Saddle Leather.—-Vegetable-tanned cattlehide leather for harness and 
saddlery, usually of a natural tan shade and rather flexible. 


Salt Stain.—Discoloration on the surface of hides and skins, developed 
during the curing process. 


Satin Finish.—A dull finish. (See also Mat Finish.) 
Sample.—Sce Group A, Terms Applicable to Sampling Leather. 


Scores.—Long furrows of cuts made on the flesh side of hides during removal 
of the skin from the carcass. 


Scotch Grain.—A pebbled pattern embossed on cattlehide or calf leather. 


Scud.—Remnants of epithelial tissue, hair, dirt, etc., left in the hair follicles 
after unhairing. 


Shank.—That part of the shoe that comes under and supports the arch of 
the foot. 


Shank Piece.—A reinforcement for the shank, placed between insole and 
outsole, usually made of metal, wood, leather, or fiberboard. 


Sharkskin.. Leather made from the top grain of the skins of sharks. It 


has various natural grain markings. The term should not be applied to 


leather made from other skins and embossed. 
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Shearling.—Leather made from sheepskin that has been sheared shortly 
before slaughter, the short wool being left on the skin when tanned. 


Shell.—A portion from the butt end of a horsehide, from which leather of 
tight, firm fiber structure and fine grain is made. (See also Cordovan.) 


Shoe Laces.—Sce Laces, Shoe. 
Shoulder.—A double shoulder is the fore part of the hide, cut off at right 


angles to the backbone line at the break of the fore flank, with the belly cut 
off and the head cut off behind the horn holes. (See R’UT’S in Fig. 1.) 


Shrinkage Temperature.—The temperature at which measurable shrink- 
age occurs when leather is gradually heated in an aqueous medium. 
Side.—A side is half a hide cut along the backbone line and with the tail 
not more than 6 in. long. (See OO’WV in Fig. 1.) 

Side Leather.—Shoe upper leather made from the grain side of cattlehides. 
The name comes from the practice of splitting the hide along the backbone 
into two sides before tanning. The skins usually are shaved on the flesh 
side to uniform thickness, and the grain is corrected. 

Skeleton Insole Process.—A method of shoe construction in which a single- 
sole blank is split into two parts which form the outsole and insole. The 
insole has a skeleton forefront, while the outsole has the full thickness of the 
blank at the center. The insole is attached to the last, and subsequent oper- 
ations conform to the methods for sewed or cemented shoes. Also shown as 
Single Sole Process, Sbicca-Del Mac, or Del Welt Process. 


Skin.—The pelt of a small animal, such as calf, pig, or sheep. 


Skiver.—The grain split of a sheepskin used for hat sweatbands and small 
leather goods. 


Skiving.— Cutting off a thin layer of leather to bring it to uniform thickness. 
Slab : 

1. See Upholstery Leather. 

2. Belting Leather —The parts of a bend left after the centers are cut out. 


Slack Tannage.—Incompletely tanned leather evidenced by a raw or under- 
tanned streak in the central layer of a piece. (See also Defects.) 


Slipsole.—A half-sole extending from the toe of the shoe to the shank on 
the bottom surface. 


Slunk.—The skin of an unborn or prematurely born animal, especially calf. 
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Snuffed Top Grain (Top Grain Snuffed).—Portions of the grain surface 
lightly abraded with emery wheel or sandpaper so as to lessen the effect 
of grain damage. 


Sock Lining.—A piece of leather or coated fabric pasted over the whole 
insole on the inside of the shoe to cover stitches, staples, etc. 


Sole Leather Butt Bend.—A double bend. (See PR’S’T in Fig. 1.) 


Specimen.—A portion of a unit taken for a single measurement of a given 
property or characteristic. 


Spew.—Oily constituents of leather that come to the surface in the form 
of a white deposit of crystallized fatty acids or a dark gummy deposit. Also 
known as Spue. 


Split.—A term used to describe the portion of hide or skin, split into two or 
more thicknesses, other than the grain or hair side. Splits are usually named 
according to their sequence of production, such as “‘main,” “second,” or 
“slab” split (in case of upholstery leather); or for the use to which they are 
to be put, such as “flexible” (for innersoles); “glove,” “waxed” (for cheap 
shoe-uppers); “‘bag and case” (finished with pyroxylin or pigment finish); 
or “‘sole’’. 


Note.—Under rulings of the Federal Trade Commission a split must be so 
marked and cannot be called “genuine leather” or “genuine cowhide.” 


Splitting: 
1. Cutting leather into two or more layers. (See also Upholstery Leather.) 


2. Cutting a hide into two sides preparatory to tanning. 


Spready Hide.—A hide of large area in proportion to the weight. A spready 


native steer measures at least 6 ft., 6 in. in width back of the brisket. 


Standard Deviation.— The square root of the mean square of the deviations 
of a set of values from their mean. It is a measure of the dispersion of the 
data. 


Steerhide.—Sce Hide Grades. 


Stitch-down.—A type of shoe construction in which the upper is turned 
out and fastened to the sole by stitching. In a single-sole stitch-down, used 
chiefly for infants’ shoes, the upper is stitched directly to the outsole. A 
double-sole stitch-down has the upper, insole, outsole, and welt stitched 
together. The welt serves to protect the upper at the lasting line. A three- 
sole stitch-down is similar to the two-sole, the lining usually being cemented 
between insole and midsole. 
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Stitched aloft.—In sole attaching, sewn with no channel in the sole, so that 
the thread shows on the bottom. 


Strap Bellies.—-Thin, light-weight, vegetable-tanned cattlehide _ bellies, 
rather flexible and with a low load, processed for the strap trade. 


Stuffing.—The process of incorporating grease in leather by drumming the 
wet leather with warm, molten grease and oils. 


Sulfated Oil.—An oil modified by chemical reaction with sulfuric acid to 
increase its solubility or ease of emulsification in water. Also known as 
Sulfonated Oil. 


Syntan.—A synthetic organic tanning material. 


Table Dyeing.——The application of dyestuff to leather with a brush, the 
leather being laid on a table. Also known as Brush Coloring. 


Table Run.—Used to describe leather that has not been sorted and graded 
before selling by the tanner. Also known as Tannery Run or T.R. 


Tack Hole.—The hole near the top of the back seam in a shoe upper, made 
by the assembling tack in the last operation. 


Tannery Run.—Scee Table Run. 


Tawing.—The old English term applied to the process of making leather 
with alum as distinguished from tanning, which was originally confined to 
vegetable tanning. 


Tensile Strength.—The force per unit of the original cross-sectional area 
of the unstretched specimen which is applied at the time of rupture of the 
specimen. It is calculated by dividing the breaking force in pounds by the 
cross-section of the unstretched specimen in square inches. 


Tip.—The piece of leather covering the fore part of the vamp of the shoe to 
the toe. 


Top Grain.—The first cut taken from the grain side of a split hide from which 
nothing except the hair and associated epidermis has been removed. 


Top Grain Snuffed.—A term used to describe upholstery leather of the 
same type as full top grain except that the surface of the hide is lightly snuffed 
or sandpapered all over. Such snuffing removes only the top of the hair 
follicles. Also known as Hand Buffs, Corrected Top Grain, and Snuffed 
Top Grain. 


Top Lift.—-The top layer (wearing surface) of leather, rubber, or com- 
position on the heel of a shoe. 
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Turn Shoe.—A single-sole, flexible shoe in which the sole and upper are 
stitched together with a horizontal chain stitch while wrong side out on the 
last. 


Unit.—-See Group A, Terms Applicable to Sampling Leather. 


Upholstery Leather.—-A general term for leathers used for furniture, air- 
planes, busses, and automobiles. The staple raw material in this country 
consists of spready cattlehides, split at least once and in many cases two 
or three times. The top grain cuts go into the higher grades and the splits 
into the lower grades. 


Valve Leather.—See Hydraulic Leather. 

Vamp.——The lower part of a shoe upper which is attached to the sole or welt- 
ing. 

Vat Dyeing.—-The application of dyestuffs to leather by immersion of the 
leather in a vat containing the dyestuff solution. 

Veal.—A large calfskin, almost as large as a kip. 

Vegetable Tanning.—The conversion of rawhides into leather by treating 
with water solutions of tannin extracted from materials of vegetable origin. 


Vellum.—Scee Parchment. 


Vici Kid.—Trade name for chrome-tanned, glazed-kid leather. 


Wallaby.—Leather from skins of the wallaby, small and medium-sized 
Australian kangaroo. 


Walrus.—Leather from the hides of walrus. Walrus hide is very thick and 
is used for buffing wheels. When split it is used for bag leather. Split walrus 
and seal leather are practically indistinguishable, and “walrus leather’ in 
the travelling-goods industry is used to refer to sealskin leather on which a 
simulated walrus grain is embossed. 


Water Repellency.—The ability of a leather surface to resist wetting by 
liquid water. 


Water Resistance.—The ability of a leather to resist absorption and trans- 
mission of liquid water. 


Waterproofness.—Non-transmission of liquid water through the cross- 
section of the leather. 
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Welt: 


1. Shoemaking.—The strip of leather between the upper and the sole to 
which each part is in turn attached. 

2. Any narrow strip of leather between two pieces of leather joined by 
stitching through the strip. 


Welting Shoulder.—The shoulder portion of vegetable-tanned cattlehide 
leather, tanned with a low load to give the flexibility required for a welt. 


Wiley Mill.—A mill for grinding leather, consisting of a chamber with a 
hopper at the top for inserting the leather. The chamber contains a motor- 
driven rotor with four blades equally spaced around its circumference, and 
six blades fixed around the circumference of the chamber, so adjusted that 
the rotor blades in motion pass very close to the fixed blades. There is a 
screen at the bottom of the chamber through which the ground particles 
of leather fall into a receiver. 


Willow: 
1. Willow Grain.—Refers to boarded leather. 


2. Willow-tanned.—I\n the sporting goods industry used to indicate flexible, 
well-oiled, chrome-tanned cattlehide or horsehide used for gloves. 


Window.—In a chamois skin, a thin portion that transmits light when the 
skin is viewed against a window or light background. 


Woolskin.—Sheepskin tanned with the wool on. 


Wrinkle.—A permanent crease or furrow on the grain surface of a hide or 
leather, incapable of removal by rolling or plating. 


History—Method X 1 
No previous list has been in existence. This method can be considered 
official as of June, 1961. 


There is no getting away from it. It is technically possible to carry out the scientific 
revolution in India, Africa, South-east Asia, Latin America, the Middle East, within 
fifty years. There is no excuse for western man not to know this. And not to know that 
this is the one way out through the three menaces which stand in our way—H-bomb 
war, over-population, the gap between the rich and the poor. This is one of the situations 
where the worst crime is innocence. 

C. P. Snow The Two Cultures and The Scientific Revolution. Cambridge University 
Press, 1959. 
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Brief Biographies of Our Contributors 


Dr. Ciara Deasy holds the Ernest Griess Fellowship and is Associate Pro- 
fessor of Basic Science in Tanning Research at the University of Cincinnati 
where she completed both her undergraduate and postgraduate work. She 
has taught at Oberlin College and Temple University Medical School and 
carried out research on proteins at the University of Illinois and at California 
Institute of Technology. She has some thirty scientific publications to her 
credit. 


Dr. Josepu R. KanaGy—See last month’s JALCA. 


E. A. Matus spent his student years at Munich University where he com- 
pleted his diploma under Prof. Dr. W. Grassman at the Max-Planck Institut 
fur Eiweiss- und Leder-Forschung in 1948. He joined the staff of the Leather 
Industries Research Institute in the same year and is currently completing 
his doctorate on tannin chemistry under Dr. Roux. 


T. H. MILter is presently Senior Technical Officer in charge of the Analyti- 


cal Section of the Leather Industries Research Institute, having joined the 
staff in 1945. He is a member of the Pharmaceutical Society of South Africa. 


Dr. D. G. Roux, Chief Research Officer at the Leather Industries Research 
Institute, Grahamstown, South Africa, is known for his contributions to the 
chemistry of wattle tannins. 


Dr. Lee P. Wirrnaver.—See the February, 1961, JALCA. 


Education, in the most all-embracing sense of the pursuit of meaning, is our one great 
hope. 

We can already see this constructive (and restraining) force at work in the Soviet Union. 
Here we have the paradox of a nation forced to compete with the Free World in the field 
of technology, and yet seeking to confine the curiosity of its young people in the areas of 
social relations by the impositions of the most irrational social-political system yet devised 
by the mind of man. Learning cannot be so compartmentalized. Fluency in the reading 
of several foreign languages, which is the boast of the new Soviet intelligentsia, and is so 
essential to the achievement of technological goals, opens at the same time the inquisitive 
mind to the literature of the Free World and to its unrestricted flow of ideas. Nationalistic 
barriers that will imprison and confine the exchange of ideas among educated people can- 
not be erected. 

E. P. Stevenson, Chairman of the Board, Arthur D. Little, Inc., ‘Life, Liberty, and the 

Pursuit of Meaning’. Commencement Address, Lowell Technological Institute, 1960. 
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LIGHT STABLE 


WHITES 


AND BRIGHT 


COLORS 


Both from the same retan and fatliquoring procedure 


Chrome tanned leather can now be retanned and fatliquored at the same time 
to produce light stable white leather or uniformly bright colors. 

A combination of Monotan® 0-357 and Fatliquor 0-270 is used in initial retan 
and fatliquoring operations. The stock is then top fatliquored with 
Nopcolene R® to aid in giving the proper degree of softness and surface 
lubrication. 

Monotan 0-357 can also be applied to other tannages, such as zirconium and 
formaldehyde, to produce fuller leather and more uniform dyeing. 

Write today for information on how these products can be combined on your 
particular leather. And remember that the facilities, experience and technical 
staff of Nopco are available to help you in solving your processing problems. 


NOPCO CHEMICAL COMPANY 


60 Park Place e Newark, N.J. 
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London, Canada « Mexico, D.F. « Corbeil, France *» Sydney, Australia 


Manufacturing Licensees Throughout the World 
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...on tap! 
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A cloudburst at your fingertips means immediate first 
aid for body contamination! Haws quick-opening valves 
instantly release torrents of soothing, diluting water, 
bridging the gap until medical help arrives! Find out 
more about Haws positive safety. Write for our new 
catalog — today! 


DRENCH SHOWERS 


a product of 
HAWS DRINKING FAUCET COMPANY 
1443 Fourth Street -« Berkeley 10, Calif. 
EXPORT DEPT.: 19 Columbus Avenue, San Francisco 11, California, U.S.A. 
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Exciting new developments are under way 
—developments that are of supreme impor- 
tance to you economically. New impregnat- 
ing compounds — New wetting compounds — 
New waxes. 


We'll be delighted to sit down and tell you 
all about them—and what they mean to you. 
Just name the time and we'll be there. 
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® COMPOUNDS FOR FINISHING 


The standard sponging, washing, and finishing com- 
pounds for sole leather. 


BORNE 


BORNE (?) COMPOUNDS FOR WHEELING 


These valuable wheeling compounds aid penetration 
and facilitate loading. 


PLUS: Bretolene, Saxon Oil, Borntan, Product 
#586 Surfactant, Product #237 Special Wax, Borne’s 
Synthetic Waxes and New BORNE-FLEX IM- 
PREGNATING COMPOUNDS. 





LOWELL TECHNOLOGICAL INSTITUTE 


LOWELL, MASSACHUSETTS 
FOUNDED IN 1895 
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LEATHER CHEMISTRY 
leading to the degrees of 
BACHELOR OF SCIENCE 
and 
MASTER OF SCIENCE 
Emphasis is placed upon the fundamentals of chemistry and the application 


of basic scientific principles to leather technology. 
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State-operated write to Dr. George R. Griffin, 
Scholarships available Head, Department of Leather Chemistry 
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THE TANNERS’ COUNCIL RESEARCH 
RESEARCH LABORATORY PAYS DIVIDENDS 
University of Cincinnati 
when Properly Applied. 
oG 

THE TANNER’S COUNCIL 
We serve the Tanning and Leather Industry RESEARCH LABORATORY 

through a broad program of Research. University of Cincinnati 


TECHNICAL SUPERIORITY 


Armour sole and upper leathers for men's and 
women's wear are scientifically tanned to the 
highest quality standards. By any test, Armour 
laboratory quality-controlled leathers are superior! 


j ARMOUR LEATHER COMPANY 
fe E Tout MO + Tommages- Today 


WEW YORK © BOSTON © WILLIAMSPORT. PA. © ST. LOUIS © CHICAGO © SHEBOYGAN. WISC. 
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THE PERFECT BLEND ‘'MIXER"”’ 
FOR HEAVY AND _ VEGETABLE TANNED LEATHER 


“DRITANS 
INCREASES 


YIELDS 


IMPROVES 
COLOR 


/ 
! 
! 
! 
\ 
\ 


~~ sna 
» 


HIGHEST, QUALITY ALWAYS 
PRODUCED from Selected Fruit under Manufactured by 
Strict Chemical Control RICHARD HODGSON & SONS, LTD. 
Beverley, Yorks, England 
END USE requirements more accurately One of the world’s largest manufacturers 
assured of Myrabolam Extracts. 
ELIMINATES old fashioned leaching — The Pioneer of Tanning Extracts in Sproy 


Dried Powder form for a quarter of a 
More Economical century. 


other high quality “DRITAN” spray-dried powdered tanning extracts 
QUEBRACHO NEOMAC WATTLE BLEACH 
NEOCHEST WATTLE MANGROVE 
AND BLENDS 


Tanimex SS ae 


YOU CAN RELY ON 
BAYOILS 


- SULPHONATED OILS 
- FAT LIQUORS 
- WET and DRY FILLERS 


Bay State Oil Products, Inc. 


2 UNION STREET + PEABODY, MASS. BAY STATE BRAND 





TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 
is 
THE DEPARTMENT OF BASIC SCIENCE 
in 
THE GRADUATE SCHOOL OF ARTS AND SCIENCE 

The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 
To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY, Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 


Raw and Sulphonated 
COD - SPERM - CASTOR 
and NEATSFOOT OIL 


OTTOL OIL CO. asin 


Goku FS. Coyne 


COYNE ENGINEERING AND 
EQUIPMENT COMPANY 


Sales - Engineering - Serwice 


“The Extension of Knowledge is 


by the Investigation of Matter’. 


TANNING MACHINERY 
AUTOMATIC SWABBING MACHINE 
PORCELAIN PASTING PLATES 
ALL TYPES LEATHER DRYERS 


119 FOSTER STREET by a Friend 
PEABODY, MASS. 


This space dedicated to 


Tanner's Council Research Laboratory 
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There’s More—Much More 


to choose from... 


Extracts and Raw Tanning Materials from 


the Most Complete Line of Brands. 


CHESTNUT 


SOLID-SPRAY-DRIED 
POWDERED 


WATTLE 


S. African €E. African 
H. E. C. 


Rhino 
N.C.S. 
Comec 


SOLID, CRUSHED OR SPRAY- 
DRIED POWDER 


QUEBRACHO 
Ordinary Clarified 
Granchaco Bestsolubl 
Indio Rex 

Sol Puma 


Raw Tanning Materials 


Myrabolams, Divi-Divi, Mangrove, Valonia, Sumac and 


Other Vegetable Tanning Materials from All Parts of 


the World. 


tS a en CU ee 


27 William Street, New York 5 N. Y. 


BONA ALLEN, INC. 


Buford, Georgia 


TANNERS SINCE 1873 


Finest English Rein 
and Strap Leather 
Latigotan Harness Leather 
Manufacturers of genuine English 


type and full rigged hand tooled 
roping saddles. 


ACU meee) 


COMET 
CHEMICAL Co., INC. 


Plastic & Pigment Finishes 
Topcoat, Plating & Glazing Lacquers 
Vinyl Finishes for all types of Leather 
Aniline Lacquers & Thinners 
Lacguer Emulsions 
Stable “Jrouble-free Water-tight 
Clear, Slack and White 
Bigelow 3-1433-4 


410 ADAMS ST., NEWARK, N. J. 


BRANCH 


COMET CHEMICAL COMPANY OF CANADA 
56 MILL STREET - ACTON, ONTARIO, CANADA 
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Exclusively a Tannery Paper 
Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 

Technical articles and newsworthy 

features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 


EMULSIFIERS AND DRIVING AGENTS 
for the Progressive 
TANNER 


NEOSAPON NN-30 


A nonionic wetting, dispersing and emulsifying agent. 


NEOSAPON AND 


Anionic emulsifier and driving agent. 


NEOSAPON CF.-II 


Cationic emulsifying agent for preparation of cationic fatliquors. 


For information on our full line write to: 


FIBER CHEMICAL CORPORATION 


P. 0. BOX 218 MATAWAN, N. J. 





THE STAMP OF DEPENDABILITY 


SULPHONATED OILS and 
FATLIQUORS — SUEDE SPRAYS 
CROCK ELIMINATORS 
WATERPROOFING SPECIALTIES 


EASTERN INDUSTRIAL OIL PRODUCTS CO. 


SAUGUS, MASS. 


EASTERN OIL OF MEXICO PASEO DE LA REFORMA 95 MEXICO DF 
EXPORT AGENT: WOLFF—INTERNATIONAL, Milwaukee, Wisconsin 


HOWES LEATHER CO. INC. | | ‘-H-HAMEL LEATHER Co. 


Tanners of 


SOLE LEATHER Kid, Sheep and 
* Lambskin Linings 
SIDE LEATHER 


Tanners Cut Sole Division 


: Prime Leather finishes Co. 
CUT SOLES 


HAVERHILL, MASSACHUSETTS 


188-194 $. 2nd St. R. 57 Grove St. 


MILWAUKEE 4, WIS. SALEM, MASS. 
BOSTON, MASS. 


ST. LOUIS, MO. CHICAGO, ILL. 





REILLY- 


WHITEMAN- 
WALTON CO. 


I 
HARACTER 
CONSHOHOCKEN, PA. 


THE MARSHALL LABORATORY 
Mfg. American Standard Hide Powder 


CONSULTATION 


P.O. Drawer 239 


THE OHIO LEATHER CO. 


Quality Calf Leather 


LUXOR - BLACK JETTA 
KAFFORITE - KOZY - JILL JETTA 
EMBOSSED CALF - WHITE WASHETTE 


TANNERY AND GENERAL OFFICES: 
GIRARD, OHIO 
BOSTON - NEW YORK - ST. LOUIS - CHICAGO 


LABORATORY SERVICES 


RIDGWAY, PA. 


Garden State Tanning Ine. 


Fleetwood, Pa. 


Manufacturers of 


Upholstery Leather 


New York Office 
12 EAST 33 STREET, NEW YORK 16, WN. Y. 
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You can depend on Warner Bell-Mine Lime 

for uniform purity, analysis and physical properties. 
Accurate laboratory control assures you 

of consistently better milk of lime, 


WARNER COMPANY 


BELLEFONTE DIVISION, Bellefonte, Pa. « Philadelphia « Pittsburgh 


JOHNSON AND CARLSON 
We Manufacture and Install 


DRUMS - VATS - PADDLES - WOOD TANKS 


Suppliers of V-Belts, Sprockets, Motors, Chain and Other Tannery Equipment 
848 EASTMAN ST., CHICAGO 22, ILL. 


EISENDRATH rive car LEATHERS 


IN COLORS AND BLACE 


B. D. Eisendrath Tanning Company 
RACINE, WISCONSIN 


92 South St., Boston, Mass., Day Gormley Leather Co. - 17! Madison Ave., New York City, Eugene Williams 
41 E. Union St. Pasadena. Calif., David V. Whiting Co. 


CHEMICAL CORPORATION 


MILWAUKEE 1, WISCONSIN 


KEPECO e FINNALINE e KEPOLAC ee EMULLO 
KEEPASHINE © FONDO e« UNI-LAK 
(Reg. U. S. Pat. Off.) 
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CONSULTING SERVICE 


Technical consultation is available for improving your leather, 
reducing your costs and developing new leathers and finishes. 
More than 40 years practical application of Scientific Research 
to Leather manufacturing. 


ADOLF SCHUBERT, 549 W. Washington Bivd., CHICAGO, ILL. 


Borneo GUTCH extract 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, N. Y. 


MORITE BRAND 


Sulphonated and Compounded 
OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 


| The Original Dry Color 
for Splits and Suedes 


(also in paste form) 


' COLOR COMPANY 
WEST ALLIS 14, WISCONSIN 
DRY COLORS e- FINISHES 
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How Tight 
Can You Get? 


We visited a side leather tanner the other day who was wrestling 
with an old problem. He was trying to make a very soft straight chrome 
tanned side—pasted—in black and colors. As he went up percentage- 
wise in fatliquor using conventional sulfated oils, he finally got the 
softness he wanted, but by that time he had gone rag loose in the flank 
and belly areas of the side. The old dilemmal!! 


The Polarsol Approach 


At this point, one of the Polarsols was introduced into the process 
as the fatliquor. These esterified oils seem to have the happy property 
of being able to produce very soft leather but, at the same time, very 
tight leather—a result not always obtainable with sulfated oils. Using 
less actual oil, this tanner now produces a butter-soft pasted side that 
is tight from backbone to belly. 


Prove It{to Yourself 


Smooth, boarded and crushed softie sides for shoe upper and bag 
are a natural for the Polarsols. How tight can you get? Why not try 
the Polarsols on your pasted or toggled softie leathers and see for 
yourself. We'd like to send you a trial sample and complete information 


on how to use the Polarsols on your softie leathers. Just write or phone. 


SEABOARD CHEMICALS, INC. 
Dept. 71, 30 Foster St. 


Salem, Massachusetts 


In Canada: Tennant & Michaud, Ltd., Toronto and Montreal. 





Chemt ain 


‘e 


ee .mineral...synth 


leather of any specification 
obtainable with one of our 
many retanning processes !/ 


from soak to finish - 


| CHEMTAN COMPANY, in 








